Q Advisory

US.Department -

of Transportation i | £ of llnr

Federal Aviation il weawinal

Administration

Subject: TRANSPORT AIRPLANE Date: 05/18/09 AC No: 25-17A
CABIN INTERIORS Initiated By: ANM-110 Change:

CRASHWORTHINESS HANDBOOK

I. PURPOSE. This Advisory Circular (AC) provides acceptable certification methods, but not
necessarily the only acceptable methods, for demonstrating compliance with the crashworthiness
requirements of part 25, as amended through Amendment 25-112, of Title 14 of the Code of
Federal Regulations (14 CFR) for transport category airplanes. The guidance in this AC is not
mandatory nor a regulation.

2. APPLICABILITY.

a. Available guidance pertaining to part 25 is presented according to the amendment
level of part 25 to which it applies. For modified airplanes certificated under part 25, the
pertinent guidance may be obtained from this AC by reference to the applicable amendment
level. (Compliance with later rules may be required in accordance with 88 21.101(a) and 25.2,
or with applicable operating rules as noted above.) Additional guidance may be included in this
AC that pertains to either prior amendments or sections that have not been modified. This
guidance has been developed to address issues that either have developed since the original issue
of this AC, or were inadvertently omitted. The guidance presented in this AC for part 25
airplanes may be used for airplanes certificated under CAR 4b to the extent the rules contained in
the older certification bases are the same as those of part 25. The guidance presented herein
applies to part 25 through Amendment 25-112.

b. The guidance provided in this document is directed to airplane manufacturers,
modifiers, foreign regulatory authorities, and FAA transport airplane type certification engineers,
and their designees.

c. This material is neither mandatory nor regulatory in nature and does not constitute a
regulation. It describes acceptable means, but not the only means, for demonstrating compliance
with the applicable regulations. The FAA will consider other methods of demonstrating
compliance that an applicant may elect to present. While these guidelines are not mandatory,
they are derived from extensive FAA and industry experience in determining compliance with
the relevant regulations. On the other hand, if we become aware of circumstances that convince
us that following this AC would not result in compliance with the applicable regulations, we will
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not be bound by the terms of this AC, and we may require additional substantiation or design
changes as a basis for finding compliance.

d. This material does not change, create any additional, authorize changes in, or permit
deviations from, regulatory requirements.

3. CANCELLATION. ADVISORY CIRCULAR 25-17, Transport Airplane Cabin Interiors
Crashworthiness Handbook, dated July 15, 1991, is canceled.

4. BACKGROUND.

a. Crashworthiness, as applied to airplane cabin interiors, denotes the incorporation in basic
design of considerations pertinent to the protection of airplane occupants in a “survivable crash
environment.” A survivable crash environment prevails when the cabin occupants are subjected
to crash forces within human tolerance levels, and the structural integrity of the passenger space
remains intact such that the occupants can rapidly evacuate the airplane. Structural design for
airplane safety has embodied airworthiness and crashworthiness design objectives to varying
degrees. Airworthiness design objectives pertain to the ability of the airframe to withstand
design loads, or to maintain safety of flight of the airplane relative to the operational
environment. Crashworthiness design objectives pertain to safety of the occupants relative to the
airplane. Some aspects of crashworthiness, e.g., fuel tank/system design, fuselage deformation
and prevention of post-crash fires, are beyond the scope of this AC.

b. Since the inception of federal civil aircraft certification standards, prime emphasis has
focused on design for airworthiness, with a preference for application of static load tests, as
opposed to dynamic. The emphasis on airworthiness is understandable, since structural and
handling deficiencies were inherent in early airplane designs. Further, there was not enough
theoretical or technical knowledge available from service experience to generate meaningful
design parameters for crash survival. Likewise, in early design, as now, dynamic criteria have
been difficult to ascertain. Except for standards for seat belts, seat static load requirements, and
exits, crashworthiness was given very little attention until the post-World War Il period. During
subsequent years, the regulatory process expanded emphasis on crashworthiness. A significant
change occurred in 1967, when the Federal Aviation Administration (FAA) promulgated a series
of crashworthiness standards affecting transport category airplanes. Further changes were
implemented in 1972. As reflected in the rule changes of 1967, the FAA's approach to
crashworthiness principally involved three areas of concern: (1) protection of airplane occupants
from crash impact; (2) minimizing development and severity of potential crash fire; and (3) rapid
evacuation of airplane occupants. Each of these factors has been a focal point in the periodic
upgrading of regulatory standards.

c. Part 4b of the former Civil Air Regulations (CAR) was recodified in 1965 as part 25 of
14CFR. The related policy material contained in Civil Aeronautics Manual (CAM) 4b was
applicable to part 25 as originally recodified and to current part 25 except in areas that have been
amended since recodification. Those policies are included in this AC and listed as guidance
applicable to the original recodified version of part 25.

ii
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d. This AC consists of the original part 25 of 14 CFR (1965 recodified version), followed
by appropriate guidance. Amendments to the regulation are presented in chronological order,
with those paragraphs changed by the amendment enclosed within [ ] . The complete regulation
text is provided for each amendment. If guidance exists for an amended rule, it is presented
following the regulation paragraphs. Guidance from previous amendments to the rule are
reprinted for each applicable amendment of the regulation. At the end of the guidance paragraph
within () is the amendment level when the guidance was first applicable.

e. Certain changes may require compliance with rules later than the type certification basis.
For example:

(1) 821.101 the change product rule — helps determine when amended and
supplemental type certification products need to utilize later amendment levels for areas of
change.

(2) §25.2 special retroactive requirements — requires, in part, that applicants for
amended or supplemental type certification projects need to utilize amendment levels which may
be later than those in the type certification basis of the airplane when the projects will result in an
increase in the maximum seating capacity of the airplanes.

(3) Operating rules 88 91.58, 121.310, 121.311, 121.312, 121.317, 121.318, 121.319,
125.113, 135.170, and Appendix A of part 135 of the CFR — require, in some cases, that
airplanes operating under these parts have materials or equipment installed which are in excess
of the type certification basis of the airplanes.

f. Advisory circulars listed in Appendix 3 may be revised after issuance of this AC. The

latest available revision of the listed AC should be used.

/s/ Ali Bahrami

Ali Bahrami
Manager, Transport Airplane Directorate
Aircraft Certification Service,

iii
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SECTION 25.561 EMERGENCY LANDING CONDITIONS GENERAL

11. REGULATION IN EFFECT AT ADOPTION OF PART 25.

a. Requlation.

(a) The airplane, although it may be damaged in emergency landing conditions on
land or water, must be designed as prescribed in this section to protect each occupant
under those conditions.

(b) The structure must be designed to give each occupant every reasonable chance of
escaping serious injury in a minor crash landing when-

(1) Proper use is made of seats, belts, and all other safety design provisions;
(2) The wheels are retracted (where applicable); and

(3) The occupant experiences the following ultimate inertia forces relative to the
surrounding structure:

(i) Upward-2.0 g.
(it) Forward-9.0 g.
(iii) Sideward-1.5 g.

(iv) Downward-4.5 g, or any lesser force that will not be exceeded when the airplane
absorbs the landing loads resulting from impact with an ultimate descent velocity of
five f.p.s. at design landing weight.

(c) The supporting structure must be designed to restrain, under all loads up to those
specified in paragraph (b) (3) of this section, each item of mass that could injure an
occupant if it came loose in a minor crash landing.

b. Guidance. Paragraph (b). When testing a seat to demonstrate compliance with the static
requirements of § 25.561, the testing should be conducted with an occupant center of gravity
(CG) location as defined in NAS 809 (referenced in Technical Standard Order (TSO) C39) and
AS8049 (referenced in the current version of TSO-C127). This CG location should be utilized in
any airplane interface load analysis conducted. (Amendment 25-0)
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12. AMENDMENT 25-23, Effective May 8, 1970

a. Requlation.

(a) The airplane, although it may be damaged in emergency landing conditions on
land or water, must be designed as prescribed in this section to protect each occupant
under those conditions.

(b) The structure must be designed to give each occupant every reasonable chance of
escaping serious injury in a minor crash landing when—

(1) Proper use is made of seats, belts, and all other safety design provisions;
(2) The wheels are retracted (where applicable); and

(3) The occupant experiences the following ultimate inertia forces [acting separately]
relative to the surrounding structure:

(i) Upward-2.0g.
(it) Forward-9.0g.
(iii) Sideward-1.5g .

(iv) Downward-4.5g, or any lesser force that will not be exceeded when the airplane
absorbs the landing loads resulting from impact with an ultimate descent velocity of
five f.p.s. at design landing weight.

(c) The supporting structure must be designed to restrain, under all loads up to
those specified in paragraph (b)(3) of this section, each item of mass that could
injure an occupant if it came loose in a minor crash landing.

b. Guidance. Paragraph (b). When testing a seat to demonstrate compliance with the static
requirements of § 25.561, the testing should be conducted with an occupant center of gravity
(CG) location as defined in NAS 809 (referenced in Technical Standard Order (TSO) C39) and
AS8049 (referenced in the current version of TSO-C127). This CG location should be utilized in
any airplane interface load analysis conducted. (Amendment 25-0)
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13. AMENDMENT 25-64, Effective June 16, 1988

a. Requlation.

(a) The airplane, although it may be damaged in emergency landing conditions on
land or water, must be designed as prescribed in this section to protect each occupant
under those conditions.

(b) The structure must be designed to give each occupant every reasonable change of
escaping serious injury in a minor crash landing when—

(1) Proper use is made of seats, belts, and all other safety design provisions;
(2) The wheels are retracted (where applicable); and

(3) The occupant experiences the following ultimate inertia forces acting separately
relative to the surrounding structure:

(i) [Upward, 3.0g.]
(if) Forward, 9.0g.
(iii) [Sideward, 3.0g on the airframe; and 4.0g on the seats and their attachments.
(iv) Downward, 6.0g.
(v) Rearward, 1.5¢]
(c) The supporting structure must be designed to restrain, under all loads up to those
specified in paragraph (b)(3) of this section, each item of mass that could injure an
occupant if it came loose in a minor crash landing.
[(d) Seats and items of mass (and their supporting structure) must not deform under
any loads up to those specified in paragraph (b)(3) of this section in any manner that
would impede subsequent rapid evacuation of occupants.]

b. Guidance.

(1) Paragraph (b). When testing a seat to demonstrate compliance with the static
requirements of § 25.561, the testing should be conducted with an occupant center of gravity
(CG) location as defined in NAS 809 (referenced in Technical Standard Order (TSO) C39) and
AS8049 (referenced in the current version of TSO-C127). This CG location should be utilized in

any airplane interface load analysis conducted. (Amendment 25-0)

(2) Paragraph (d). The permanent deformations of items of mass, such as galleys and
closets, located near exits should not interfere with the opening of those exits. Also, shared
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loading (loads imposed by the deformation of one furnishing onto an adjacent furnishing)
between adjacent items of mass should be considered when determining maximum deformations.
Refer to AC 25.562-1B “Dynamic Evaluation of Seat Restraint Systems & Occupant Protection
on Transport Airplanes,” dated 1/19/96, Appendix 2 for policy concerning seat deformations for
both 88 25.561(d) and 25.562(c)(8). For § 25.561(d) only the forward, rearward, and sideward
deformations are applicable. Deformations and possible load sharing between articles need only
be considered for a common load case (e.g., 99 to 9g & 16g to 16g). The dynamic deflections of
seats in particular do not have to be considered in conjunction with the static deflections of other
articles when assessing possible load sharing. That is, when a seat substantiated under § 25.562
has interaction with another article substantiated under 8 25.561, the assessment of load sharing
is done using the § 25.561 deflections/reactions for both articles. (Amendment 25-64)

14. AMENDMENT 25-91, Effective July 29, 1997

a. Regulation.

(a) The airplane, although it may be damaged in emergency landing conditions on
land or water, must be designed as prescribed in this section to protect each occupant
under those conditions.

(b) The structure must be designed to give each occupant every reasonable chance of
escaping serious injury in a minor crash landing when-

(1) Proper use is made of seats, belts, and all other safety design provisions;
(2) The wheels are retracted (where applicable); and

(3) The occupant experiences the following ultimate inertia forces relative to the
surrounding structure:

(i) Upward, 3.0g.

(if) Forward, 9.0g.

(iii) Sideward, 3.0g on the airframe; and 4.0g on the seats and their attachments.
(iv) Downward, 6.0g.

(v) Rearward, 1.5¢.

[(c) For equipment, cargo in the passenger compartments and any other large
masses, the following apply:

(1) Except as provided in paragraph (c)(2) of this section, these items must be
positioned so that if they break loose, they will be unlikely to:



05/18/09 AC 25-17A

(i) Cause direct injury to occupants;

(ii) Penetrate fuel tanks or lines or cause fire or explosion hazard by damage to
adjacent systems; or

(iii) Nullify any of the escape facilities provided for use after an emergency landing.

(2) When such positioning is not practical (e.g. fuselage mounted engines or
auxiliary power units) each such item of mass shall be restrained under all loads up
to those specified in paragraph (b)(3) of this section. The local attachments for these
items should be designed to withstand 1.33 times the specified loads if these items are
subject to severe wear and tear through frequent removal (e.g. quick change interior
items).]

(d) Seats and items of mass (and their supporting structure) must not deform under
any loads up to those specified in paragraph (b)(3) of this section in any manner that
would impede subsequent rapid evacuation of occupants.

b. Guidance.

(1) Paragraph (b). When testing a seat to demonstrate compliance with the static
requirements of § 25.561, the testing should be conducted with an occupant center of gravity
(CG) location as defined in NAS 809 (referenced in Technical Standard Order (TSO) C39) and
AS8049 (referenced in the current version of TSO-C127). This CG location should be utilized in
any airplane interface load analysis conducted. (Amendment 25-0)

(2) Paragraph (d). The permanent deformations of items of mass, such as galleys and
closets, located near exits should not interfere with the opening of those exits. Also, shared
loading (loads imposed by the deformation of one furnishing onto an adjacent furnishing)
between adjacent items of mass should be considered when determining maximum deformations.
Refer to AC 25.562-1B dated 1/10/2006, Appendix 2 for policy concerning seat deformations for
both §8 25.561(d) and 25.562(c)(8). For § 25.561(d) only the forward, rearward, and sideward
deformations are applicable. Deformations and possible load sharing between articles need only
be considered for a common load case (e.g., 99 to 9g & 169 to 16g) . The dynamic deflections of
seats in particular do not have to be considered in conjunction with the static deflections of other
articles when assessing possible load sharing. That is, when a seat substantiated under § 25.562
has interaction with another article substantiated under 8 25.561, the assessment of load sharing
is done using the § 25.561 deflections/reactions for both articles. (Amendment 25-64)

15— 20. [RESERVED]
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SECTION 25.562 EMERGENCY LANDING DYNAMIC CONDITIONS
21. Section 25.562 Did Not Exist Prior to Amendment 25-64.

22. AMENDMENT 25-64, Effective June 16, 1988

a. Requlation.

(a) The seat and restraint system in the airplane must be designed as prescribed in
this section to protect each occupant during an emergency landing condition when-

(1) Proper use is made of seats, safety belts, and shoulder harnesses provided for in
the design; and

(2) The occupant is exposed to loads resulting from the conditions prescribed in this
section.

(b) Each seat type design approved for crew or passenger occupancy during takeoff
and landing must successfully complete dynamic tests or be demonstrated by rational
analysis based on dynamic tests of a similar type seat, in accordance with each of the
following emergency landing conditions. The tests must be conducted with an
occupant simulated by a 170-pound anthropomorphic test dummy, as defined by 49
CFR Part 572, Subpart B, or its equivalent, sitting in the normal upright position.

(1) A change In downward vertical velocity (A4V) of not less than 35 feet per second,
with the airplane's longitudinal axis canted downward 30 degrees with respect to the
horizontal plane and with the wings level. Peak floor deceleration must occur in not
more than 0.08 seconds after impact and must reach a minimum of 14g.

(2) A change in forward longitudinal velocity (4V) of not less than 44 feet per
second, with the airplane's longitudinal axis horizontal and yawed 10 degrees either
right or left, whichever would cause the greatest likelihood of the upper torso
restraint system (where installed) moving off the occupant's shoulder, and with the
wings level. Peak floor deceleration must occur in not more than 0.09 seconds after
impact and must reach a minimum of 16g. Where floor rails or floor fittings are used
to attach the seating devices to the test fixture, the rails or fittings must be misaligned
with respect to the adjacent set of rails or fittings by at least 10 degrees vertically
(i.e., out of Parallel) with one rolled 10 degrees.

(c) The following performance measures must not be exceeded during the dynamic
tests conducted in accordance with paragraph (b) of this section:

(1) Where upper torso straps are used for crewmembers, tension loads in individual
straps must not exceed 1,750 pounds. If dual straps are used for restraining the
upper torso, the total strap tension loads must not exceed 2,000 pounds.
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(2) The maximum compressive load measured between the pelvis and the lumbar
column of the anthropomorphic dummy must not exceed 1,500 pounds.

(3) The upper torso restraint straps (where installed) must remain on the occupant's
shoulder during the impact.

(4) The lap safety belt must remain on the occupant's pelvis during the impact.

(5) Each occupant must be protected from serious head injury under the conditions
prescribed in paragraph (b) of this section. Where head contact with seats or other
structure can occur, protection must be provided so that the head impact does not

exceed a Head Injury Criterion (HIC) of 1,000 units. The level of HIC is defined by
the equation:

1
(t2 - tl) 1

HIC = [, - t) a(t) dt 17° J e

Where:
t1 is the initial integration time,
to is the final integration time, and
a(t) is the total acceleration vs. time-curve for the head strike, and

where
(t) is in seconds, and (a) is in units of gravity (g).

(6) Where leg injuries may result from contact with seats or other structure,
protection must be provided to prevent axially compressive loads exceeding 2,250
pounds in each femur.

(7) The seat must remain attached at all points of attachment, although the structure
may have yielded.

(8) Seats must not yield under the tests specified in paragraphs (b)(1) and (b)(2) of
this section to the extent they would impede rapid evacuation of the airplane
occupants.

b. Guidance.

(1) Referto AC 25.562-1B, “Dynamic Evaluation of Seat Restraint Systems &
Occupant Protection on Transport Airplanes,” dated 1/10/2006. (Amendment 25-64)
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(2) Paragraph (c)(5). The FAA issued policy memorandum ANM-03-115-28, dated
October 2, 2003, and titled “Policy Statement on Use of Surrogate Parts When Evaluating
Seatbacks and Seatback Mounted Accessories for Compliance with 8§ 25.562(c)(5) and
25.785(b) and (d). This policy may be used with any test method used to demonstrate
compliance with blunt force trauma for items mounted on the seatback. The new policy may be
used for demonstrating compliance with 8 25.562(c)(5), Amendment 25-64, and is provided
below. (Amendment 25-64)

(i) The FAA has determined that it is acceptable to use a surrogate test article made
of 6061-T4 aluminum which meets the criteria below in lieu of an accessory for demonstrating
compliance with 88§ 25.562(c)(5) and 25.785(b) and (d) for blunt trauma assessments. An
exception to the use of the surrogate test article occurs when the accessory is more rigid (deflects
less and absorbs less energy during impact) than the plate defined in this memorandum. In that
case, the accessory should be used in the test(s) and not a surrogate test article. The following
criteria are applicable when using a surrogate test article during blunt trauma testing in
accordance with 88 25.562(c)(5) and 25.785(b) and (d): (Amendment 25-64)

(A) The surrogate part should be fabricated from 6061-T4 aluminum and have
a minimum thickness of 0.238-inch (i.e., 0.25-inch minus a 0.012-inch manufacturing tolerance)
at all locations. The length and width of the surrogate part should equal, within tolerances, the
length and width of the actual part, respectively. (Amendment 25-64)

(B) The exposed surface of the surrogate part that will be impacted should be
flat. That is, it is not required to have the contour of the accessory’s exposed surface represented
by the surrogate part. Note that this is based on typical accessory installations, which are
essentially mounted flush with the seatback and have a generally homogeneous contact area.
Small variations in the surface due to the contour of plastic parts may be ignored. Designs that
differ from this (e.g., a design with an exposed structural protrusion) might require the exposed
surface of the actual part to be represented in order to adequately assess head injury potential.
(Amendment 25-64)

(C) The weight of the surrogate part, and additional ballast if needed, should
be +10 percent of the weight of the actual part. (Amendment 25-64)

(D) The surrogate part should be located on the seatback in the same place
(i.e., within manufacturing tolerances for mounting the actual part) where the actual part would
be located in terms of the x and y coordinates in Figure 22-1. The surrogate part should be
located such that the surface, which will be contacted during the test, is at the same location (i.e.,
within manufacturing tolerances for mounting the actual part) where the actual part would be in
terms of the z coordinate (refer to figure 22-1). (Amendment 25-64)

(E) The surrogate part should be attached to the seat by the final production
hardware or a conservative representation of the final production hardware. For substantiating
blunt trauma requirements, a conservative representation of the attachment hardware would be at
least as rigid as the actual hardware. The surrogate part should be mounted so that it would not
move farther or faster, with respect to the seatback, than the actual part during the test. Note that
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a conservative representation of the attachment hardware for determining HIC may not
adequately represent the attachment hardware for substantiating it to § 25.562 loads. However,
if the attachment hardware is adequately represented for substantiating it to § 25.562 loads, the
test using a surrogate part may also be used to demonstrate that the attachment hardware will
retain the actual accessory under § 25.562 loads. (Amendment 25-64)

(F) If the surrogate part cracks during a test, the test results are invalid.
(Amendment 25-64)

(G) A surrogate part made of a material and thickness other than 6061-T4
aluminum in a nominal thickness of 0.25-inch may be used if an FAA Aircraft Certification
Office finds that it is at least as rigid (i.e., it deflects less and absorbs less energy during the test).
Surrogate test articles which are less rigid than the aluminum surrogate part defined above are
not addressed in this AC. If an applicant desires to use a surrogate part which is less rigid, its use
should be approved through the issue paper process (or equivalent) or by an FAA policy
memorandum. Testing may be required to determine the acceptability of these less rigid
surrogate parts. (Amendment 25-64)

10
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FIGURE 22-1 SURROGATE PART INSTALLED ON SEATBACK

Surrogate part mstalled y
on the back side of the
seatback 1 lieu of the

actual accessory. The x and y axes are in

the plane of the backside
of the seatback

23— 40. [RESERVED]

11



05/18/09 AC 25-17A

THIS PAGE INTENTIONALY LEFT BLANK

12



05/18/09 AC 25-17A

SECTION 25.772 PILOT COMPARTMENT DOORS
41. Section 25.772 Did Not Exist Prior to Amendment 25-33.

42. AMENDMENT 25-33, Effective October 21, 1972.

a. Requlation.

(a) Except as provided in paragraph (b) of this section, if a lockable door is installed
between the pilot compartment and the passenger compartment to comply with

8§ 121.313(f) of this chapter, the emergency exit configuration of the airplane must be
designed so that neither crewmembers nor passengers need use that door in order to
reach the emergency exits provided for them.

(b) The provisions of paragraph (a) of this section do not apply to an airplane that-
(I) Has a maximum passenger seating configuration of 20 seats or less; or

(2) Is excepted from the equipment requirements of § 121.313(f) under the provisions
of § 121.583(a) of this chapter.

b. Guidance. There is no guidance for this regulation.

43. AMENDMENT 25-47, Effective December 24, 1979.

a. Regulation.

() Except as provided in paragraph (b) of this section, if a lockable door is installed
between the pilot compartment and the passenger compartment to comply with

8§ 121.313(f) of this chapter, the emergency exit configuration of the airplane must be
designed so that neither crewmembers nor passengers need use that door in order to
reach the emergency exits provided for them. [However, for passenger configuration,
means must be provided to enable flight crewmembers to directly enter the passenger
compartment from the pilot compartment if the cockpit door becomes jammed.]

(b) The provisions of paragraph (a) of this section do not apply to an airplane that-
(1) Has a maximum passenger seating configuration of 20 seats or less; or

(2) Is excepted from the equipment requirements of § 121.313(f) under the provisions
of § 121.583(a) of this chapter.

13
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b. Guidance.

(1) Paragraph (a). Compliance may be shown by either analysis or demonstration.
(Amendment 25-47)

(2) Paragraph (a). Acceptance of frangible doors. The following test procedure is
acceptable to demonstrate that the door between the pilot compartment and the passenger
compartment will not block the flight crewmembers' escape in the event the door is jammed. An
acceptable means of showing compliance is by demonstrating that the door is frangible and the
flightcrew participants can rapidly egress from the pilot compartment without assistance.
(Amendment 25-47)

(i) The test should be conducted in an airplane, or a mockup if the mockup
conforms to the production airplane's interior configuration. If a mockup is used, it should
include the observer's seat(s), if they are part of the type design, and the bulkhead and door to be
tested. The door should be blocked to simulate possible jamming from the top, bottom, and sides
(closing and locking alone may not be adequate to simulate all possible jamming). If the
fragments from the broken door could cause an obstruction to the escape routes for passenger
emergency egress, and if an emergency evacuation demonstration is required by airworthiness
regulations or operating rules, consideration should be given to include the passengers in the test.
For emergency evacuation demonstrations with passengers, refer to 8 25.803(c), Amendment 25-
15. (Amendment 25-47)

(if) Two participants representing a pilot in the left crew seat and a copilot in the
right crew seat should be used for the test. They should be persons with no special escape
abilities. The crewmembers should be a female approximately 60-inches tall and weighing no
more than 102 Ibs and a male approximately 74-inches tall and weighing no less than 210 Ibs .
The foregoing statures and weights represent the 5™ percentile female to 95" percentile male
occupants respectively. The female participant will be instructed to break the door and be the
first person to egress without assistance from the male participant. Instructions for enhancing the
egress should be limited to those instructions that will be provided in the FAA-approved
Airplane Flight Manual (AFM) or on the related placards. (Amendment 25-47)

(iii) The test should be conducted in night conditions. If conducted in a hangar
during the day, the hangar should be draped and taped so that all sunlight is prevented from
entering the hangar. Similar conditions should exist if conducted at night either in or out of a
hangar. Lighting may be allowed at ground level to aid in leaving the area near the airplane
providing the lighting is kept low and shielded so it does not aid evacuating the airplane. Use of
emergency lighting is acceptable. (Amendment 25-47)

(iv) Personnel participating should be informed of the purpose of the demonstration
and of the safety precautions. Safety of participants is the responsibility of the applicant, and
should be considered to prevent injuries to the participants without compromising the test results.
Participants may wear protective gear such as crash helmets, but the protective gear, tools, or any
other device should not be used to break through the door. (Amendment 25-47)

14
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44. AMENDMENT 25-72, Effective August 20, 1990.

a. Requlation.

[For an airplane that has a maximum passenger seating configuration of more than 20
seats and that has a lockable door installed between the pilot compartment and the
passenger compartment:

(a) The emergency exit configuration must be designed so that neither crewmembers
nor passengers need use that door in order to reach the emergency exits provided for
them; and

(b) Means must be provided to enable flight crewmembers to directly enter the
passenger compartment from the pilot compartment if the cockpit door becomes
jammed.]

b. Guidance.

(1) Paragraph (b). Compliance may be shown by either analysis or demonstration.
(Amendment 25-47)

(2) Paragraph (b). Acceptance of frangible doors. The following test procedure is
acceptable to demonstrate that the door between the pilot compartment and the passenger
compartment will not block the flight crewmembers' escape in the event the door is jammed. An
acceptable means of showing compliance is by demonstrating that the door is frangible and the
flightcrew participants can rapidly egress from the pilot compartment without assistance.
(Amendment 25-47)

(i) The test should be conducted in an airplane, or a mockup if the mockup
conforms to the production airplane’s interior configuration. If a mockup is used, it should
include the observer's seat(s), if they are part of the type design, and the bulkhead and door to be
tested. The door should be blocked to simulate possible jamming from the top, bottom, and sides
(closing and locking alone may not be adequate to simulate all possible jamming). If the
fragments from the broken door could cause an obstruction to the escape routes for passenger
emergency egress, and if an emergency evacuation demonstration is required by airworthiness
regulations or operating rules, consideration should be given to include the passengers in the test.
For emergency evacuation demonstrations with passengers, refer to § 25.803(c), Amendment 25-
15. (Amendment 25-47)

(if) Two participants representing a pilot in the left crew seat and a copilot in the
right crew seat should be used for the test. They should be persons with no special escape
abilities. The crewmembers should be a female approximately 60-inches tall and weighing no
more than 102 Ibs and a male approximately 74-inches tall and weighing no less than 210 Ibs .
The foregoing statures and weights represent the 5™ percentile female to 95" percentile male
occupants respectively. The female participant will be instructed to break the door and be the
first person to egress without assistance from the male participant. Instructions for enhancing the

15
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egress should be limited to those instructions that will be provided in the FAA-approved
Airplane Flight Manual (AFM) or on the related placards. (Amendment 25-47)

(iii) The test should be conducted in night conditions. If conducted in a hangar
during the day, the hangar should be draped and taped so that all sunlight is prevented from
entering the hangar. Similar conditions should exist if conducted at night either in or out of a
hangar. Lighting may be allowed at ground level to aid in leaving the area near the airplane
providing the lighting is kept low and shielded so it does not aid evacuating the airplane. Use of
emergency lighting is acceptable. (Amendment 25-47)

(iv) Personnel participating should be informed of the purpose of the demonstration
and of the safety precautions. Safety of participants is the responsibility of the applicant, and
should be considered to prevent injuries to the participants without compromising the test results.
Participants may wear protective gear such as crash helmets, but the protective gear, tools, or any
other device should not be used to break through the door. (Amendment 25-47)

45. AMENDMENT 25-106, Effective January 15, 2002.

a. Regulation.

For an airplane that has a [lockable door installed between the pilot compartment
and the passenger compartment:

(a) For airplanes with a maximum passenger seating configuration of more than 20
seats, the emergency exit configuration must be designed so that neither
crewmembers nor passengers require use of the flightdeck door in order to reach the
emergency exits provided for them;]

(b) Means must be provided to enable flight crewmembers to directly enter the
passenger compartment from the pilot compartment if the cockpit door becomes
jammed.

[(c) There must be an emergency means to enable a flight attendant to enter the pilot
compartment in the event that the flightcrew becomes incapacitated.]

b. Guidance.

(1) Paragraph (b). Compliance may be shown by either analysis or demonstration.
(Amendment 25-47)

(2) Paragraph (b). Acceptance of frangible doors. The following test procedure is
acceptable to demonstrate that the door between the pilot compartment and the passenger
compartment will not block the flight crewmembers' escape in the event the door is jammed. An
acceptable means of showing compliance is by demonstrating that the door is frangible and the

16
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flightcrew participants can rapidly egress from the pilot compartment without assistance.
(Amendment 25-47)

(i) The test should be conducted in an airplane, or a mockup if the mockup
conforms to the production airplane's interior configuration. If a mockup is used, it should
include the observer's seat(s), if they are part of the type design, and the bulkhead and door to be
tested. The door should be blocked to simulate possible jamming from the top, bottom, and sides
(closing and locking alone may not be adequate to simulate all possible jamming). If the
fragments from the broken door could cause an obstruction to the escape routes for passenger
emergency egress, and if an emergency evacuation demonstration is required by airworthiness
regulations or operating rules, consideration should be given to include the passengers in the test.
For emergency evacuation demonstrations with passengers, refer to 8§ 25.803(c), Amendment 25-
15. (Amendment 25-47)

(if) Two participants representing a pilot in the left crew seat and a copilot in the
right crew seat should be used for the test. They should be persons with no special escape
abilities. The crewmembers should be a female approximately 60-inches tall and weighing no
more than 102 Ibs and a male approximately 74-inches tall and weighing no less than 210 Ibs .
The foregoing statures and weights represent the 5™ percentile female to 95" percentile male
occupants respectively. The female participant will be instructed to break the door and be the
first person to egress without assistance from the male participant. Instructions for enhancing the
egress should be limited to those instructions that will be provided in the FAA-approved
Airplane Flight Manual (AFM) or on the related placards. (Amendment 25-47)

(iii) The test should be conducted in night conditions. If conducted in a hangar
during the day, the hangar should be draped and taped so that all sunlight is prevented from
entering the hangar. Similar conditions should exist if conducted at night either in or out of a
hangar. Lighting may be allowed at ground level to aid in leaving the area near the airplane
providing the lighting is kept low and shielded so it does not aid evacuating the airplane. Use of
emergency lighting is acceptable. (Amendment 25-47)

(iv) Personnel participating should be informed of the purpose of the demonstration
and of the safety precautions. Safety of participants is the responsibility of the applicant, and
should be considered to prevent injuries to the participants without compromising the test results.
Participants may wear protective gear such as crash helmets, but the protective gear, tools, or any
other device should not be used to break through the door. (Amendment 25-47)

(3) Paragraph (c). Refer to Appendix 11, FAA Memorandum, 01-115-11, Original
Release: dated November 6, 2001, Revised December 3, 2002, “Subject: Certification of
Strengthened Flightdeck Doors on Transport Category Airplanes.” This policy memorandum
outlines acceptable means of compliance with this paragraph and many other regulatory
requirements that were affected by Amendment 25-106. (Amendment 25-106)

46 - 60. [RESERVED]
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SECTION 25.783 DOORS

61. REGULATION IN EFFECT AT ADOPTION OF PART 25.

a. Requlation.

(a) Each cabin must have at least one easily accessible external door.

(b) There must be a means to lock and safeguard each external door
against opening in flight (either inadvertently by persons or as a result of
mechanical failure). Each external door must be openable from both the
inside and the outside, even though persons may be crowded against the
door on the inside of the airplane. Inward opening doors may be used if
there are means to prevent occupants from crowding against the door to
an extent that would interfere with the opening of the door. The means of
opening must be simple and obvious and must be arranged and marked so
that it can be readily located and operated, even in darkness. Auxiliary
locking devices may be used.

(c) Each external door must be reasonably free from jamming as a result
of fuselage deformation in a minor crash.

(d) Each external door must be located where persons using them will not
be endangered by the propellers when appropriate operating procedures
are used.

(e) There must be a provision for direct visual inspection of the locking
mechanism by crewmembers to determine whether external doors, for
which the initial opening movement is outward (including passenger,
crew, service, and cargo doors), are fully locked. In addition, there must
be a visual means to signal to appropriate crewmembers when normally
used external doors are closed and fully locked.

() Cargo and service doors not suitable for use as an exit in an
emergency need only meet paragraph (e) of this section and be
safeguarded against opening in flight as a result of mechanical failure.

b. Guidance.

(I) Paragraphs (b) through (e). The requirements of these paragraphs apply to all cabin
and pilot compartment external doors usable for entrance or egress. It is not restricted to the
main cabin door. Cargo and service doors not suitable for emergency egress need only comply
with § 25.783(e) and be safeguarded against opening in flight as a result of mechanical failure.
(Amendment 25-0)
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(2) Paragraph (b). Auxiliary locking devices. (Amendment 25-0)

(i) The use of auxiliary locking devices is permitted. Such devices would include
dual locking handles, other types of locking and safety devices, two position handles, and dual
operation handles (where one operation such as pushing or pulling on the handle unlocks the
latching mechanism and the second operation of turning the handle unlatches the door for
opening). Auxiliary locking devices should be used only as an additional safety factor and
should not be used as a means of correcting an inadequate design of the primary locking or
latching means. The advantages to be gained from the installation of auxiliary or dual locking
devices (safety chains and dual handle main locking means) should be weighed against the need
to easily and rapidly open the door in case of emergencies so that the overall level of safety is as
high as practicable. (Amendment 25-0)

(ii) All locking or safety means, including safety chains and latches of any kind,
should be so positioned and designed that their presence, location and means of operation are
obvious to one not familiar with door designs. (Amendment 25-0)

(A) The means of fastening safety devices should be sufficiently simple to
make removal easy. (Amendment 25-0)

(B) Any emergency release mechanism installed to release the safety device
should operate with a simple motion and upon the application of relatively small forces.
(Amendment 25-0)

(C) All locking devices should be readily operable from both inside and
outside of the airplane and be appropriately marked both inside and outside. (Amendment 25-0)

(iii) Auxiliary safety devices meeting the standards of paragraph (ii) above may be
fastened in place during the entire flight. It will not be necessary to have such devices unlatched
during takeoff and landing. Auxiliary safety devices such as safety chains or bars that do not
meet the standards of paragraph (ii) above may be used provided operating instructions are
installed at or near the device and a placard is installed requiring the removal of such devices
prior to takeoff and landing. For related guidance, Refer to paragraph 351b(3). (Amendment 25-
0)

(3) Paragraph (b). Power operated external doors. Power operated doors should be so
designed that the door can be opened by manual means even when power is inactivated. The
loss of power should not cause the door to become unlatched. Since emergency landings, such
as the wheels-up condition, may result in the severance of electrical wires or rupture of hydraulic
and pneumatic lines, the power which may be needed for operation of the doors or exits may be
lost. Similarly, it is conceivable that under emergency conditions, the electrical power source
may be purposely interrupted to reduce the possibility of fire. (Amendment 25-0)

(4) Paragraphs (b) and (e). Means for safeguarding against inadvertent opening in

flight. Auxiliary locking devices may be used to reduce the probability of inadvertent opening in
flight provided they meet the standards and conditions covered above. (Amendment 25-0)
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(i) Itisacceptable to create a limited access zone in front of the door to eliminate
the possibility of a passenger using the door handle as a steadying means and thereby
inadvertently opening the door. Although providing a restricted zone by means of a barrier may
appear to conflict with the requirements of 8 25.813 for an unobstructed passageway to Type I,
and Type Il emergency exits, it is considered that it would contribute sufficiently to the overall
safety of the airplane occupants to be permitted. This device may be a rope, chain, rigid bar or
gate. Such installations should be waist high to provide the maximum benefits for an adult and
the end fastenings should be simple to make removal easy. It is not considered acceptable to
install full-length auxiliary doors, but waist-high rigid gates would be acceptable provided they
open toward the door and will not block the opening of the cabin door in any way. The locking
means should be one, which could be easily overridden such as a spring-loaded ball type latch.
(Amendment 25-0)

(if) Flexible gates such as those made from webbing are not acceptable on the basis
that persons may become entangled during an emergency egress. The use of a barrier to prevent
persons from inadvertently opening the door in flight does not eliminate the need for a safety
means to provide for possible malfunctioning of the primary locking mechanism; however, the
auxiliary safety means covered above may eliminate the need for a restricted zone. (Amendment
25-0)

(5) Paragraph (e). Direct visual inspection. The means of complying with paragraph
(e) of this section will depend upon the type of door and locking mechanism used. In all cases
there should be provisions to ascertain that an unsatisfactory condition does not exist after
closing the door. In some instances a central window for viewing the position of the mechanism
may be sufficient while other cases may require one or more windows in the door frame to
permit inspection of the bayonet location relative to that portion of the lock in the door frame.
The need for or the number and location of inspection openings or windows will depend on the
type of door and locking mechanism used. (Amendment 25-0)

(6) Paragraph (e). Visual indicating system. The objective herein is to be able to
ascertain by visual means that the door or locking means is sufficiently engaged to eliminate
hazards emanating from an improperly closed door. Outward opening doors present a different
problem from inward opening doors. (Amendment 25-0)

(i) The visual indicating system may consist of an indicator for each individual
door, or a system connecting all doors in series. If the latter system is used, it need not
necessarily show which door is not fully locked. (Amendment 25-0)

(i) Itis not necessary that more than one crewmember be able to ascertain by a
visual signal that all external doors, normally used by the crew in supplying the airplane, or in
loading and unloading passengers and cargo, are fully closed and locked. The visual signal
should be located so that it may easily be seen by the appropriate crewmember from his station.
(Amendment 25-0)
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62. AMENDMENT 25-15, Effective October 24, 1967.

a. Requlation.

(a) Each cabin must have at least one easily accessible external door.

(b) There must be a means to lock and safeguard each external door against opening
in flight (either inadvertently by persons or as a result of mechanical failure). Each
external door must be openable from both the inside and the outside, even though
persons may be crowded against the door on the inside of the airplane. Inward
opening doors may be used if there are means to prevent occupants from crowding
against the door to an extent that would interfere with the opening of the door. The
means of opening must be simple and obvious and must be arranged and marked so
that it can be readily located and operated, even in darkness. Auxiliary locking
devices may be used.

(c) Each external door must be reasonably free from jamming as a result of fuselage
deformation in a minor crash.

(d) Each external door must be located where persons using them will not be
endangered by the propellers when appropriate operating procedures are used.

(e) There must be a provision for direct visual inspection of the locking mechanism
by crewmembers to determine whether external doors, for which the initial opening
movement is outward (including passenger, crew, service, and cargo doors), are fully
locked. In addition, there must be a visual means to signal to appropriate
crewmembers when normally used external doors are closed and fully locked.

(f) Cargo and service doors not suitable for use as an exit in an emergency need only
meet paragraph (e) of this section and be safeguarded against opening in flight as a
result of mechanical failure.

[(g) Each passenger entry door in the side of the fuselage must qualify as a
Type A, Type |, or Type Il passenger emergency exit and must meet the
requirements of 8§ 25.807 through 25.813 that apply to that type of passenger
emergency exit. If an integral stair is installed at such a passenger entry
door, the stair must be designed so that when subjected to the inertia forces
specified in 8 25.561, and following the collapse of one or more legs of the
landing gear, it will not interfere to an extent that will reduce the effectiveness
of emergency egress through the passenger entry door.]

b. Guidance.

(I) Paragraphs (b) through (e). The requirements of these paragraphs apply to all cabin
and pilot compartment external doors usable for entrance or egress. It is not restricted to the
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main cabin door. Cargo and service doors not suitable for emergency egress need only comply
with § 25.783(e) and be safeguarded against opening in flight as a result of mechanical failure.
(Amendment 25-0)

(2) Paragraph (b). Auxiliary locking devices. (Amendment 25-0)

(i) The use of auxiliary locking devices is permitted. Such devices would include
dual locking handles, other types of locking and safety devices, two position handles, and dual
operation handles (where one operation such as pushing or pulling on the handle unlocks the
latching mechanism and the second operation of turning the handle unlatches the door for
opening). Auxiliary locking devices should be used only as an additional safety factor and
should not be used as a means of correcting an inadequate design of the primary locking or
latching means. The advantages to be gained from the installation of auxiliary or dual locking
devices (safety chains and dual handle main locking means) should be weighed against the need
to easily and rapidly open the door in case of emergencies so that the overall level of safety is as
high as practicable. (Amendment 25-0)

(ii) All locking or safety means, including safety chains and latches of any kind,
should be so positioned and designed that their presence, location and means of operation are
obvious to one not familiar with door designs. (Amendment 25-0)

(A) The means of fastening safety devices should be sufficiently simple to
make removal easy. (Amendment 25-0)

(B) Any emergency release mechanism installed to release the safety device
should operate with a simple motion and upon the application of relatively small forces.
(Amendment 25-0)

(C) All locking devices should be readily operable from both inside and
outside of the airplane and be appropriately marked both inside and outside. (Amendment 25-0)

(iii) Auxiliary safety devices meeting the standards of paragraph (ii) above may be
fastened in place during the entire flight. It will not be necessary to have such devices unlatched
during takeoff and landing. Auxiliary safety devices such as safety chains or bars that do not
meet the standards of paragraph (ii) above may be used provided operating instructions are
installed at or near the device and a placard is installed requiring the removal of such devices
prior to takeoff and landing. For related guidance, Refer to paragraph 351b(3). (Amendment 25-
0)

(3) Paragraph (b). Power operated external doors. Power operated doors should be so
designed that the door can be opened by manual means even when power is inactivated. The
loss of power should not cause the door to become unlatched. Since emergency landings, such
as the wheels-up condition, may result in the severance of electrical wires or rupture of hydraulic
and pneumatic lines, the power which may be needed for operation of the doors or exits may be
lost. Similarly, it is conceivable that under emergency conditions, the electrical power source
may be purposely interrupted to reduce the possibility of fire. (Amendment 25-0)
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(4) Paragraphs (b) and (e). Means for safeguarding against inadvertent opening in
flight. Auxiliary locking devices may be used to reduce the probability of inadvertent opening in
flight provided they meet the standards and conditions covered above. (Amendment 25-0)

(i) Itisacceptable to create a limited access zone in front of the door to eliminate
the possibility of a passenger using the door handle as a steadying means and thereby
inadvertently opening the door. Although providing a restricted zone by means of a barrier may
appear to conflict with the requirements of 8 25.813 for an unobstructed passageway to Type I,
and Type Il emergency exits, it is considered that it would contribute sufficiently to the overall
safety of the airplane occupants to be permitted. This device may be a rope, chain, rigid bar or
gate. Such installations should be waist high to provide the maximum benefits for an adult and
the end fastenings should be simple to make removal easy. It is not considered acceptable to
install full-length auxiliary doors, but waist-high rigid gates would be acceptable provided they
open toward the door and will not block the opening of the cabin door in any way. The locking
means should be one, which could be easily overridden such as a spring-loaded ball type latch.
(Amendment 25-0)

(if) Flexible gates such as those made from webbing are not acceptable on the basis
that persons may become entangled during an emergency egress. The use of a barrier to prevent
persons from inadvertently opening the door in flight does not eliminate the need for a safety
means to provide for possible malfunctioning of the primary locking mechanism; however, the
auxiliary safety means covered above may eliminate the need for a restricted zone. (Amendment
25-0)

(5) Paragraph (e). Direct visual inspection. The means of complying with paragraph
(e) of this section will depend upon the type of door and locking mechanism used. In all cases
there should be provisions to ascertain that an unsatisfactory condition does not exist after
closing the door. In some instances a central window for viewing the position of the mechanism
may be sufficient while other cases may require one or more windows in the door frame to
permit inspection of the bayonet location relative to that portion of the lock in the door frame.
The need for or the number and location of inspection openings or windows will depend on the
type of door and locking mechanism used. (Amendment 25-0)

(6) Paragraph (e). Visual indicating system. The objective herein is to be able to
ascertain by visual means that the door or locking means is sufficiently engaged to eliminate
hazards emanating from an improperly closed door. Outward opening doors present a different
problem from inward opening doors. (Amendment 25-0)

(i) The visual indicating system may consist of an indicator for each individual
door, or a system connecting all doors in series. If the latter system is used, it need not
necessarily show which door is not fully locked. (Amendment 25-0)

(i) Itis not necessary that more than one crewmember be able to ascertain by a
visual signal that all external doors, normally used by the crew in supplying the airplane, or in
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loading and unloading passengers and cargo, are fully closed and locked. The visual signal
should be located so that it may easily be seen by the appropriate crewmember from his station.
(Amendment 25-0)

63. AMENDMENT 25-23, Effective May 8, 1970.

a. Regqulation.

(a) Each cabin must have at least one easily accessible external door.

(b) There must be a means to lock and safeguard each external door against opening
in flight (either inadvertently by persons or as a result of mechanical failure [or
failure of a single structural element]). Each external door must be openable from
both the inside and the outside, even though persons may be crowded against the
door on the inside of the airplane. Inward opening doors may be used if there are
means to prevent occupants from crowding against the door to an extent that would
interfere with the opening of the door. The means of opening must be simple and
obvious and must be arranged and marked so that it can be readily located and
operated, even in darkness. Auxiliary locking devices may be used.

(c) Each external door must be reasonably free from jamming as a result of fuselage
deformation in a minor crash.

(d) Each external door must be located where persons using them will not be
endangered by the propellers when appropriate operating procedures are used.

(e) There must be a provision for direct visual inspection of the locking mechanism
by crewmembers to determine whether external doors, for which the initial opening
movement is outward (including passenger, crew, service, and cargo doors), are fully
locked. In addition, there must be a visual means to signal to appropriate
crewmembers when normally used external doors are closed and fully locked.

(f) Cargo and service doors not suitable for use as an exit in an emergency need only
meet paragraph (e) of this section and be safeguarded against opening in flight as a
result of mechanical failure [or failure of a single structural element].

(g) Each passenger entry door in the side of the fuselage must qualify as a
Type A, Type I, or Type Il passenger emergency exit and must meet the
requirements of 88 25.807 through 25.813 that apply to that type of
passenger emergency exit. If an integral stair is installed at such a
passenger entry door, the stair must be designed so that when subjected to
the inertia forces specified in § 25.561, and following the collapse of one or
more legs of the landing gear, it will not interfere to an extent that will
reduce the effectiveness of emergency egress through the passenger entry
door.
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b. Guidance.

(I) Paragraphs (b) through (e). The requirements of these paragraphs apply to all cabin
and pilot compartment external doors usable for entrance or egress. It is not restricted to the
main cabin door. Cargo and service doors not suitable for emergency egress need only comply
with § 25.783(e) and be safeguarded against opening in flight as a result of mechanical failure.
(Amendment 25-0)

(2) Paragraph (b). Auxiliary locking devices. (Amendment 25-0)

(i) The use of auxiliary locking devices is permitted. Such devices would include
dual locking handles, other types of locking and safety devices, two position handles, and dual
operation handles (where one operation such as pushing or pulling on the handle unlocks the
latching mechanism and the second operation of turning the handle unlatches the door for
opening). Auxiliary locking devices should be used only as an additional safety factor and
should not be used as a means of correcting an inadequate design of the primary locking or
latching means. The advantages to be gained from the installation of auxiliary or dual locking
devices (safety chains and dual handle main locking means) should be weighed against the need
to easily and rapidly open the door in case of emergencies so that the overall level of safety is as
high as practicable. (Amendment 25-0)

(it) All locking or safety means, including safety chains and latches of any kind,
should be so positioned and designed that their presence, location and means of operation are
obvious to one not familiar with door designs. (Amendment 25-0)

(A) The means of fastening safety devices should be sufficiently simple to
make removal easy. (Amendment 25-0)

(B) Any emergency release mechanism installed to release the safety device
should operate with a simple motion and upon the application of relatively small forces.
(Amendment 25-0)

(C) All locking devices should be readily operable from both inside and
outside of the airplane and be appropriately marked both inside and outside. (Amendment 25-0)

(iii) Auxiliary safety devices meeting the standards of paragraph (ii) above may be
fastened in place during the entire flight. It will not be necessary to have such devices unlatched
during takeoff and landing. Auxiliary safety devices such as safety chains or bars that do not
meet the standards of paragraph (ii) above may be used provided operating instructions are
installed at or near the device and a placard is installed requiring the removal of such devices
prior to takeoff and landing. For related guidance, Refer to paragraph 351b(3). (Amendment 25-
0)

(3) Paragraph (b). Power operated external doors. Power operated doors should be so
designed that the door can be opened by manual means even when power is inactivated. The
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loss of power should not cause the door to become unlatched. Since emergency landings, such
as the wheels-up condition, may result in the severance of electrical wires or rupture of hydraulic
and pneumatic lines, the power which may be needed for operation of the doors or exits may be
lost. Similarly, it is conceivable that under emergency conditions, the electrical power source
may be purposely interrupted to reduce the possibility of fire. (Amendment 25-0)

(4) Paragraphs (b) and (e). Means for safeguarding against inadvertent opening in
flight. Auxiliary locking devices may be used to reduce the probability of inadvertent opening in
flight provided they meet the standards and conditions covered above. (Amendment 25-0)

(i) Itisacceptable to create a limited access zone in front of the door to eliminate
the possibility of a passenger using the door handle as a steadying means and thereby
inadvertently opening the door. Although providing a restricted zone by means of a barrier may
appear to conflict with the requirements of § 25.813 for an unobstructed passageway to Type I,
and Type Il emergency exits, it is considered that it would contribute sufficiently to the overall
safety of the airplane occupants to be permitted. This device may be a rope, chain, rigid bar or
gate. Such installations should be waist high to provide the maximum benefits for an adult and
the end fastenings should be simple to make removal easy. It is not considered acceptable to
install full-length auxiliary doors, but waist-high rigid gates would be acceptable provided they
open toward the door and will not block the opening of the cabin door in any way. The locking
means should be one, which could be easily overridden such as a spring-loaded ball type latch.
(Amendment 25-0)

(if) Flexible gates such as those made from webbing are not acceptable on the basis
that persons may become entangled during an emergency egress. The use of a barrier to prevent
persons from inadvertently opening the door in flight does not eliminate the need for a safety
means to provide for possible malfunctioning of the primary locking mechanism; however, the
auxiliary safety means covered above may eliminate the need for a restricted zone. (Amendment
25-0)

(5) Paragraph (e). Direct visual inspection. The means of complying with paragraph
(e) of this section will depend upon the type of door and locking mechanism used. In all cases
there should be provisions to ascertain that an unsatisfactory condition does not exist after
closing the door. In some instances a central window for viewing the position of the mechanism
may be sufficient while other cases may require one or more windows in the door frame to
permit inspection of the bayonet location relative to that portion of the lock in the door frame.
The need for or the number and location of inspection openings or windows will depend on the
type of door and locking mechanism used. (Amendment 25-0)

(6) Paragraph (e). Visual indicating system. The objective herein is to be able to
ascertain by visual means that the door or locking means is sufficiently engaged to eliminate
hazards emanating from an improperly closed door. Outward opening doors present a different
problem from inward opening doors. (Amendment 25-0)
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(i) The visual indicating system may consist of an indicator for each individual
door, or a system connecting all doors in series. If the latter system is used, it need not
necessarily show which door is not fully locked. (Amendment 25-0)

(if) 1t is not necessary that more than one crewmember be able to ascertain by a
visual signal that all external doors, normally used by the crew in supplying the airplane, or in
loading and unloading passengers and cargo, are fully closed and locked. The visual signal
should be located so that it may easily be seen by the appropriate crewmember from his station.
(Amendment 25-0)

64. AMENDMENT 25-54, Effective October 14, 1980.

a. Regulation.

(a) Each cabin must have at least one easily accessible external door.

(b) There must be a means to lock and safeguard each external door against opening
in flight (either inadvertently by persons or as a result of mechanical failure or
failure of a single structural element [either during or after closure]). Each external

door must be openable from both the inside and the outside, even though persons may
be crowded against the door on the inside of the airplane. Inward opening doors may
be used if there are means to prevent occupants from crowding against the door to an
extent that would interfere with the opening of the door. The means of opening must
be simple and obvious and must be arranged and marked so that it can be readily
located and operated, even in darkness. Auxiliary locking devices may be used.

(c) Each external door must be reasonably free from jamming as a result of fuselage
deformation in a minor crash.

(d) Each external door must be located where persons using them will not be
endangered by the propellers when appropriate operating procedures are used.

[(e) There must be a provision for direct visual inspection of the locking mechanism
to determine if external doors, for which the initial opening movement is not inward
(including passenger, crew, service, and cargo doors), are fully closed and locked.
The provision must be discernible under operational lighting conditions by
appropriate crewmembers using a flashlight or equivalent lighting source. In
addition, there must be a visual warning means to signal the appropriate flight
crewmembers if any external door is not fully closed and locked. The means must be
designed such that any failure or combination of failures that would result in an
erroneous closed and locked indication is improbable for doors for which the initial
opening movement is not inward.

(f) External doors must have provisions to prevent the initiation of pressurization of
the airplane to an unsafe level if the door is not fully closed and locked. In addition,
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it must be shown by safety analysis that inadvertent opening is extremely
improbable.]

[(g)] Cargo and service doors not suitable for use as an exit in an emergency need
only meet paragraph (e) of this section and be safeguarded against opening in flight
as a result of mechanical failure or failure of a single structural element.

(h) Each passenger entry door in the side of the fuselage must qualify as a Type A,
Type 1, or Type Il passenger emergency exit and must meet the requirements of
8§ 25.807 through 25.813 that apply to that type of passenger emergency exit.

(i) If an integral stair is installed in a passenger entry door that is qualified as a
passenger emergency exit, the stair must be designed so that under the following
conditions the effectiveness of passenger emergency egress will not be impaired:

(1) The door, integral stair, and operating mechanism have been subjected to the
inertia forces specified in § 25.561(b)(3), acting separately relative to the
surrounding structure.

[(2) The airplane is in the normal ground attitude and in each of the attitudes
corresponding to collapse of one or more legs of the landing gear.

(1) All lavatory doors must be designed to preclude anyone from becoming trapped
inside the lavatory, and if a locking mechanism is installed, it be capable of being
unlocked from the outside without the aid of special tools.]

b. Guidance.

(1) Refer to § 25.809 for related requirements, and AC 25.783-1, “Fuselage, Doors,
Hatches, and Exits,” dated 12/10/86, for related guidance. (Amendment 25-54)

(2) Paragraph (b). Protection against inadvertent exit door openings is required, but at
the same time, a single-motion handle operation to open a passenger door should be provided to
facilitate emergency egress. Auxiliary locking devices that complicate the door opening process
may be accepted as necessary, though undesirable, if it can be substantiated that there is no other
practicable means of protecting against inadvertent exit door opening. (Amendment 25-54)

(i) Auxiliary locking devices that may initially be assumed to be necessary, in fact
might be eliminated by assuring that the door is designed in accordance with human factors
principles. A door that is opened by moving a handle from the up position to a down position
represents a design contrary to the convention believed to be familiar to most people in the
aircraft industry. Therefore, this design may lend itself to contributing to an inadvertent door
opening, as has actually happened. In addition, a door handle that is in the up position when the
door is closed lends itself to more easily being used as a handhold in flight, which may result in
an inadvertent opening. The threat inherent in this design would practically mandate the
inclusion of auxiliary locking devices, to the possible detriment of emergency egress capability.
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On the other hand, a door handle which operates in a conventional manner (i.e., moves up to
open, moves down to close) is not as prone to inappropriate operation, nor is it in a location as
susceptible for use as a handhold in flight. Consequently, this design, in addition to being more
user-friendly from a human factors viewpoint, may eliminate any need for auxiliary locking
devices. (Amendment 25-54)

(if) Handles which operate in a rotary manner (in a plane parallel to that of the
door) are not known to have been implicated in any incidents as noted above, nor has clockwise
versus counterclockwise rotary motion been known to be controversial in this regard (except that
counterclockwise may be the most universally accepted convention for opening jars, faucets,
etc.). Likewise, these handles have not been considered to represent the attractive handhold
devices in flight that other types of handles might and, furthermore, they require a deliberate
effort to actuate. (Amendment 25-54)

(iii) When it can be substantiated to the satisfaction of the FAA that auxiliary
locking devices are necessary to comply with the inadvertent door opening requirements of
8§ 25.783(a) and 25.809(f), and it is not through design defect that these devices are provided,
any potentially adverse impact of these devices on emergency egress must be minimized through
adherence to the available guidance pertinent to auxiliary locking devices. "Design defect” in
this context may reasonably be considered to include designs which neglect to address known
human factors concerns as highlighted herein. Auxiliary locking devices which are deemed to be
not simple and obvious, are not acceptable. Devices which are hidden by design or color,
recessed, contoured, camouflaged, or otherwise concealed to the degree that a naive person may
need to read a placard to determine how to open the door are not simple and obvious, and are
therefore not acceptable. Suitable demonstrations may be required to substantiate acceptability
in this regard. (Amendment 25-54)

(3) Paragraphs (b) through (e). The requirements of these paragraphs apply to all cabin
and pilot compartment external doors usable for entrance or egress. It is not restricted to the
main cabin door. (Amendment 25-0)

(4) Paragraph (b). Auxiliary locking devices. (Amendment 25-0)

(i) The use of auxiliary locking devices is permitted. Such devices would include
dual locking handles, other types of locking and safety devices, two position handles, and dual
operation handles (where one operation such as pushing or pulling on the handle unlocks the
latching mechanism and the second operation of turning the handle unlatches the door for
opening). Auxiliary locking devices should be used only as an additional safety factor and
should not be used as a means of correcting an inadequate design of the primary locking or
latching means. The advantages to be gained from the installation of auxiliary or dual locking
devices (safety chains and dual handle main locking means) should be weighed against the need
to easily and rapidly open the door in case of emergencies so that the overall level of safety is as
high as practicable. (Amendment 25-0)
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(if) All locking or safety means, including safety chains and latches of any kind,
should be so positioned and designed that their presence, location and means of operation are
obvious to one not familiar with door designs. (Amendment 25-0)

(A) The means of fastening safety devices should be sufficiently simple to
make removal easy. (Amendment 25-0)

(B) Any emergency release mechanism installed to release the safety device
should operate with a simple motion and upon the application of relatively small forces.
(Amendment 25-0)

(C) All locking devices should be readily operable from both inside and
outside of the airplane and be appropriately marked both inside and outside. (Amendment 25-0)

(iii) Auxiliary safety devices meeting the standards of paragraph (ii) above may be
fastened in place during the entire flight. It will not be necessary to have such devices unlatched
during takeoff and landing. Auxiliary safety devices such as safety chains or bars that do not
meet the standards of paragraph (ii) above may be used provided operating instructions are
installed at or near the device and a placard is installed requiring the removal of such devices
prior to takeoff and landing. For related guidance, Refer to paragraph 351b(3). (Amendment 25-
0)

(5) Paragraph (b). Power operated external doors. Power operated doors should be so
designed that the door can be opened by manual means even when power is inactivated. The
loss of power should not cause the door to become unlatched. Since emergency landings, such
as the wheels-up condition, may result in the severance of electrical wires or rupture of hydraulic
and pneumatic lines, the power which may be needed for operation of the doors or exits may be
lost. Similarly, it is conceivable that under emergency conditions, the electrical power source
may be purposely interrupted to reduce the possibility of fire. (Amendment 25-0)

(i) Itisacceptable to create a limited access zone in front of the door to eliminate
the possibility of a passenger using the door handle as a steadying means and thereby
inadvertently opening the door. Although providing a restricted zone by means of a barrier may
appear to conflict with the requirements of § 25.813 for an unobstructed passageway to Type I,
and Type Il emergency exits, it is considered that it would contribute sufficiently to the overall
safety of the airplane occupants to be permitted. This device may be a rope, chain, rigid bar or
gate. Such installations should be waist high to provide the maximum benefits for an adult and
the end fastenings should be simple to make removal easy. It is not considered acceptable to
install full-length auxiliary doors, but waist-high rigid gates would be acceptable provided they
open toward the door and will not block the opening of the cabin door in any way. The locking
means should be one, which could be easily overridden such as a spring-loaded ball type latch.
(Amendment 25-0)

(if) Flexible gates such as those made from webbing are not acceptable on the basis
that persons may become entangled during an emergency egress. The use of a barrier to prevent
persons from inadvertently opening the door in flight does not eliminate the need for a safety
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means to provide for possible malfunctioning of the primary locking mechanism; however, the
auxiliary safety means covered above may eliminate the need for a restricted zone. (Amendment
25-0)

(6) Paragraph (e). Visual indicating system. The objective herein is to be able to
ascertain by visual means that the door or locking means is sufficiently engaged to eliminate
hazards emanating from an improperly closed door. Outward opening doors present a different
problem from inward opening doors. (Amendment 25-0)

(i) The visual indicating system may consist of an indicator for each individual
door, or a system connecting all doors in series. If the latter system is used, it need not
necessarily show which door is not fully locked. (Amendment 25-0)

(if) It is not necessary that more than one crewmember be able to ascertain by a
visual signal that all external doors, normally used by the crew in supplying the airplane, or in
loading and unloading passengers and cargo, are fully closed and locked. The visual signal
should be located so that it may easily be seen by the appropriate crewmember from his station.
(Amendment 25-0)

65. AMENDMENT 25-72, Effective August 20, 1990.

a. Requlation.

(a) Each cabin must have at least one easily accessible external door.

(b) There must be a means to lock and safeguard each external door against opening
in flight (either inadvertently by persons or as a result of mechanical failure or
failure of a single structural element either during or after closure). Each external
door must be openable from both the inside and the outside, even though persons may
be crowded against the door on the inside of the airplane. Inward opening doors may
be used if there are means to prevent occupants from crowding against the door to an
extent that would interfere with the opening of the door. The means of opening must
be simple and obvious and must be arranged and marked so that it can be readily
located and operated, even in darkness. Auxiliary locking devices may be used.

(c) Each external door must be reasonably free from jamming as a result of fuselage
deformation in a minor crash.

(d) Each external door must be located where persons using them will not be
endangered by the propellers when appropriate operating procedures are used.

(e) There must be a provision for direct visual inspection of the locking mechanism
to determine if external doors, for which the initial opening movement is not inward
(including passenger, crew, service, and cargo doors), are fully closed and locked.
The provision must be discernible under operational lighting conditions by
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appropriate crewmembers using a flashlight or equivalent lighting source. In
addition, there must be a visual warning means to signal the appropriate flight
crewmembers if any external door is not fully closed and locked. The means must be
designed such that any failure or combination of failures that would result in an
erroneous closed and locked indication is improbable for doors for which the initial
opening movement is not inward.

() External doors must have provisions to prevent the initiation of pressurization of
the airplane to an unsafe level if the door is not fully closed and locked. In addition,
it must be shown by safety analysis that inadvertent opening is extremely improbable.

[(g) Cargo and service doors not suitable for use as emergency exits need only meet
paragraphs (e) and (f) of this section and be safeguarded against opening in flight as
a result of mechanical failure or failure of a single structural element.]

(h) Each passenger entry door in the side of the fuselage must qualify as a Type A,
Type 1, or Type Il passenger emergency exit and must meet the requirements of
8§ 25.807 through 25.813 that apply to that type of passenger emergency exit.

(i) If an integral stair is installed in a passenger entry door that is qualified as a
passenger emergency exit, the stair must be designed so that under the following
conditions the effectiveness of passenger emergency egress will not be impaired:

(1) The door, integral stair, and operating mechanism have been subjected to the
inertia forces specified in § 25.561(b)(3), acting separately relative to the
surrounding structure.

(2) The airplane is in the normal ground attitude and in each of the attitudes
corresponding to collapse of one or more legs of the landing gear.

(1) All lavatory doors must be designed to preclude anyone from becoming trapped
inside the lavatory, and if a locking mechanism is installed, it be capable of being
unlocked from the outside without the aid of special tools.

b. Guidance.

(1) Refer to § 25.809 for related requirements, and AC 25.783-1, “Fuselage, Doors,
Hatches, and Exits,” dated 12/10/86, for related guidance. (Amendment 25-54)

(2) Paragraph (b). Protection against inadvertent exit door openings is required, but at
the same time, a single-motion handle operation to open a passenger door should be provided to
facilitate emergency egress. Auxiliary locking devices that complicate the door opening process
may be accepted as necessary, though undesirable, if it can be substantiated that there is no other
practicable means of protecting against inadvertent exit door opening. (Amendment 25-54)
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(i) Auxiliary locking devices that may initially be assumed to be necessary, in fact
might be eliminated by assuring that the door is designed in accordance with human factors
principles. A door that is opened by moving a handle from the up position to a down position
represents a design contrary to the convention believed to be familiar to most people in the
aircraft industry. Therefore, this design may lend itself to contributing to an inadvertent door
opening, as has actually happened. In addition, a door handle that is in the up position when the
door is closed lends itself to more easily being used as a handhold in flight, which may result in
an inadvertent opening. The threat inherent in this design would practically mandate the
inclusion of auxiliary locking devices, to the possible detriment of emergency egress capability.
On the other hand, a door handle which operates in a conventional manner (i.e., moves up to
open, moves down to close) is not as prone to inappropriate operation, nor is it in a location as
susceptible for use as a handhold in flight. Consequently, this design, in addition to being more
user-friendly from a human factors viewpoint, may eliminate any need for auxiliary locking
devices. (Amendment 25-54)

(if) Handles which operate in a rotary manner (in a plane parallel to that of the
door) are not known to have been implicated in any incidents as noted above, nor has clockwise
versus counterclockwise rotary motion been known to be controversial in this regard (except that
counterclockwise may be the most universally accepted convention for opening jars, faucets,
etc.). Likewise, these handles have not been considered to represent the attractive handhold
devices in flight that other types of handles might and, furthermore, they require a deliberate
effort to actuate. (Amendment 25-54)

(iii) When it can be substantiated to the satisfaction of the FAA that auxiliary
locking devices are necessary to comply with the inadvertent door opening requirements of
8§ 25.783(a) and 25.809(f) (Amendment 25-72, 25.810(a)), and it is not through design defect
that these devices are provided, any potentially adverse impact of these devices on emergency
egress must be minimized through adherence to the available guidance pertinent to auxiliary
locking devices. "Design defect"” in this context may reasonably be considered to include
designs which neglect to address known human factors concerns as highlighted herein.
Auxiliary locking devices which are deemed to be not simple and obvious, are not acceptable.
Devices which are hidden by design or color, recessed, contoured, camouflaged, or otherwise
concealed to the degree that a naive person may need to read a placard to determine how to open
the door are not simple and obvious, and are therefore not acceptable. Suitable demonstrations
may be required to substantiate acceptability in this regard. (Amendment 25-54)

(3) Paragraphs (b) through (e). The requirements of these paragraphs apply to all cabin
and pilot compartment external doors usable for entrance or egress. It is not restricted to the
main cabin door. (Amendment 25-0)

(4) Paragraph (b). Auxiliary locking devices. (Amendment 25-0)
(i) The use of auxiliary locking devices is permitted. Such devices would include
dual locking handles, other types of locking and safety devices, two position handles, and dual

operation handles (where one operation such as pushing or pulling on the handle unlocks the
latching mechanism and the second operation of turning the handle unlatches the door for
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opening). Auxiliary locking devices should be used only as an additional safety factor and
should not be used as a means of correcting an inadequate design of the primary locking or
latching means. The advantages to be gained from the installation of auxiliary or dual locking
devices (safety chains and dual handle main locking means) should be weighed against the need
to easily and rapidly open the door in case of emergencies so that the overall level of safety is as
high as practicable. (Amendment 25-0)

(ii) All locking or safety means, including safety chains and latches of any kind,
should be so positioned and designed that their presence, location and means of operation are
obvious to one not familiar with door designs. (Amendment 25-0)

(A) The means of fastening safety devices should be sufficiently simple to
make removal easy. (Amendment 25-0)

(B) Any emergency release mechanism installed to release the safety device
should operate with a simple motion and upon the application of relatively small forces.
(Amendment 25-0)

(C) All locking devices should be readily operable from both inside and
outside of the airplane and be appropriately marked both inside and outside. (Amendment 25-0)

(iii) Auxiliary safety devices meeting the standards of paragraph (ii) above may be
fastened in place during the entire flight. It will not be necessary to have such devices unlatched
during takeoff and landing. Auxiliary safety devices such as safety chains or bars that do not
meet the standards of paragraph (ii) above may be used provided operating instructions are
installed at or near the device and a placard is installed requiring the removal of such devices
prior to takeoff and landing. For related guidance, Refer to paragraph 351b(3). (Amendment 25-
0)

(5) Paragraph (b). Power operated external doors. Power operated doors should be so
designed that the door can be opened by manual means even when power is inactivated. The
loss of power should not cause the door to become unlatched. Since emergency landings, such
as the wheels-up condition, may result in the severance of electrical wires or rupture of hydraulic
and pneumatic lines, the power which may be needed for operation of the doors or exits may be
lost. Similarly, it is conceivable that under emergency conditions, the electrical power source
may be purposely interrupted to reduce the possibility of fire. (Amendment 25-0)

(i) Itis acceptable to create a limited access zone in front of the door to eliminate
the possibility of a passenger using the door handle as a steadying means and thereby
inadvertently opening the door. Although providing a restricted zone by means of a barrier may
appear to conflict with the requirements of § 25.813 for an unobstructed passageway to Type I,
and Type Il emergency exits, it is considered that it would contribute sufficiently to the overall
safety of the airplane occupants to be permitted. This device may be a rope, chain, rigid bar or
gate. Such installations should be waist high to provide the maximum benefits for an adult and
the end fastenings should be simple to make removal easy. It is not considered acceptable to
install full-length auxiliary doors, but waist-high rigid gates would be acceptable provided they
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open toward the door and will not block the opening of the cabin door in any way. The locking
means should be one, which could be easily overridden such as a spring-loaded ball type latch.
(Amendment 25-0)

(if) Flexible gates such as those made from webbing are not acceptable on the basis
that persons may become entangled during an emergency egress. The use of a barrier to prevent
persons from inadvertently opening the door in flight does not eliminate the need for a safety
means to provide for possible malfunctioning of the primary locking mechanism; however, the
auxiliary safety means covered above may eliminate the need for a restricted zone. (Amendment
25-0)

(6) Paragraph (e). Visual indicating system. The objective herein is to be able to
ascertain by visual means that the door or locking means is sufficiently engaged to eliminate
hazards emanating from an improperly closed door. Outward opening doors present a different
problem from inward opening doors. (Amendment 25-0)

(1) The visual indicating system may consist of an indicator for each individual
door, or a system connecting all doors in series. If the latter system is used, it need not
necessarily show which door is not fully locked. (Amendment 25-0)

(if) 1t is not necessary that more than one crewmember be able to ascertain by a
visual signal that all external doors, normally used by the crew in supplying the airplane, or in
loading and unloading passengers and cargo, are fully closed and locked. The visual signal
should be located so that it may easily be seen by the appropriate crewmember from his station.
(Amendment 25-0)

66. AMENDMENT 25-88, Effective December 9, 1996.

a. Regulation.

(a) Each cabin must have at least one easily accessible external door.

(b) There must be a means to lock and safeguard each external door against opening
in flight (either inadvertently by persons or as a result of mechanical failure or
failure of a single structural element either during or after closure). Each external
door must be openable from both the inside and the outside, even though persons may
be crowded against the door on the inside of the airplane. Inward opening doors may
be used if there are means to prevent occupants from crowding against the door to an
extent that would interfere with the opening of the door. The means of opening must
be simple and obvious and must be arranged and marked so that it can be readily
located and operated, even in darkness. Auxiliary locking devices may be used.

(c) Each external door must be reasonably free from jamming as a result of fuselage
deformation in a minor crash.
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(d) Each external door must be located where persons using them will not be
endangered by the propellers when appropriate operating procedures are used.

(e) There must be a provision for direct visual inspection of the locking mechanism
to determine if external doors, for which the initial opening movement is not inward
(including passenger, crew, service, and cargo doors), are fully closed and locked.
The provision must be discernible under operational lighting conditions by
appropriate crewmembers using a flashlight or equivalent lighting source. In
addition, there must be a visual warning means to signal the appropriate flight
crewmembers if any external door is not fully closed and locked. The means must be
designed such that any failure or combination of failures that would result in an
erroneous closed and locked indication is improbable for doors for which the initial
opening movement is not inward.

(f) External doors must have provisions to prevent the initiation of pressurization of
the airplane to an unsafe level if the door is not fully closed and locked. In addition,
it must be shown by safety analysis that inadvertent opening is extremely improbable.

(g) Cargo and service doors not suitable for use as emergency exits only meet
paragraphs (e) and (f) of this section and be safeguarded against opening in flight as
a result of mechanical failure or failure of a single structural element.

[(h) Each passenger entry door in the side of the fuselage must meet the applicable
requirements of 88 25.807 through 25.813 for a Type Il or larger passenger
emergency exit.]

(i) If anintegral stair is installed in a passenger entry door that is qualified as a
passenger emergency exit, the stair must be designed so that under the following
conditions the effectiveness of passenger emergency egress will not be impaired:

(1) The door, integral stair, and operating mechanism have been subjected to the
inertia forces specified in § 25.561(b)(3), acting separately relative to the
surrounding structure.

(2) The airplane is in the normal ground attitude and in each of the attitudes
corresponding to collapse of one or more legs of the landing gear.

(1) All lavatory doors must be designed to preclude anyone from becoming trapped
inside the lavatory, and if a locking mechanism is installed, it be capable of being
unlocked from the outside without the aid of special tools.

b. Guidance.

(1) Refer to § 25.809 for related requirements, and AC 25.783-1, “Fuselage, Doors,
Hatches, and Exits,” dated 12/10/86, for related guidance. (Amendment 25-54)
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(2) Paragraph (b). Protection against inadvertent exit door openings is required, but at
the same time, a single-motion handle operation to open a passenger door should be provided to
facilitate emergency egress. Auxiliary locking devices that complicate the door opening process
may be accepted as necessary, though undesirable, if it can be substantiated that there is no other
practicable means of protecting against inadvertent exit door opening. (Amendment 25-54)

(i) Auxiliary locking devices that may initially be assumed to be necessary, in fact
might be eliminated by assuring that the door is designed in accordance with human factors
principles. A door that is opened by moving a handle from the up position to a down position
represents a design contrary to the convention believed to be familiar to most people in the
aircraft industry. Therefore, this design may lend itself to contributing to an inadvertent door
opening, as has actually happened. In addition, a door handle that is in the up position when the
door is closed lends itself to more easily being used as a handhold in flight, which may result in
an inadvertent opening. The threat inherent in this design would practically mandate the
inclusion of auxiliary locking devices, to the possible detriment of emergency egress capability.
On the other hand, a door handle which operates in a conventional manner (i.e., moves up to
open, moves down to close) is not as prone to inappropriate operation, nor is it in a location as
susceptible for use as a handhold in flight. Consequently, this design, in addition to being more
user-friendly from a human factors viewpoint, may eliminate any need for auxiliary locking
devices. (Amendment 25-54)

(if) Handles which operate in a rotary manner (in a plane parallel to that of the
door) are not known to have been implicated in any incidents as noted above, nor has clockwise
versus counterclockwise rotary motion been known to be controversial in this regard (except that
counterclockwise may be the most universally accepted convention for opening jars, faucets,
etc.). Likewise, these handles have not been considered to represent the attractive handhold
devices in flight that other types of handles might and, furthermore, they require a deliberate
effort to actuate. (Amendment 25-54)

(iii) When it can be substantiated to the satisfaction of the FAA that auxiliary
locking devices are necessary to comply with the inadvertent door opening requirements of
8§ 25.783(a) and 25.809(f) (Amendment 25-72, 25.810(a)), and it is not through design defect
that these devices are provided, any potentially adverse impact of these devices on emergency
egress must be minimized through adherence to the available guidance pertinent to auxiliary
locking devices. "Design defect” in this context may reasonably be considered to include
designs which neglect to address known human factors concerns as highlighted herein.
Auxiliary locking devices which are deemed to be not simple and obvious, are not acceptable.
Devices which are hidden by design or color, recessed, contoured, camouflaged, or otherwise
concealed to the degree that a naive person may need to read a placard to determine how to open
the door are not simple and obvious, and are therefore not acceptable. Suitable demonstrations
may be required to substantiate acceptability in this regard. (Amendment 25-54)

(3) Paragraphs (b) through (e). The requirements of these paragraphs apply to all cabin

and pilot compartment external doors usable for entrance or egress. It is not restricted to the
main cabin door. (Amendment 25-0)
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(4) Paragraph (b). Auxiliary locking devices. (Amendment 25-0)

(i) The use of auxiliary locking devices is permitted. Such devices would include
dual locking handles, other types of locking and safety devices, two position handles, and dual
operation handles (where one operation such as pushing or pulling on the handle unlocks the
latching mechanism and the second operation of turning the handle unlatches the door for
opening). Auxiliary locking devices should be used only as an additional safety factor and
should not be used as a means of correcting an inadequate design of the primary locking or
latching means. The advantages to be gained from the installation of auxiliary or dual locking
devices (safety chains and dual handle main locking means) should be weighed against the need
to easily and rapidly open the door in case of emergencies so that the overall level of safety is as
high as practicable. (Amendment 25-0)

(if) All locking or safety means, including safety chains and latches of any kind,
should be so positioned and designed that their presence, location and means of operation are
obvious to one not familiar with door designs. (Amendment 25-0)

(A) The means of fastening safety devices should be sufficiently simple to
make removal easy. (Amendment 25-0)

(B) Any emergency release mechanism installed to release the safety device
should operate with a simple motion and upon the application of relatively small forces.
(Amendment 25-0)

(C) All locking devices should be readily operable from both inside and
outside of the airplane and be appropriately marked both inside and outside. (Amendment 25-0)

(iii) Auxiliary safety devices meeting the standards of paragraph (ii) above may be
fastened in place during the entire flight. It will not be necessary to have such devices unlatched
during takeoff and landing. Auxiliary safety devices such as safety chains or bars that do not
meet the standards of paragraph (ii) above may be used provided operating instructions are
installed at or near the device and a placard is installed requiring the removal of such devices
prior to takeoff and landing. For related guidance, Refer to paragraph 351b(3). (Amendment 25-
0)

(5) Paragraph (b). Power operated external doors. Power operated doors should be so
designed that the door can be opened by manual means even when power is inactivated. The
loss of power should not cause the door to become unlatched. Since emergency landings, such
as the wheels-up condition, may result in the severance of electrical wires or rupture of hydraulic
and pneumatic lines, the power which may be needed for operation of the doors or exits may be
lost. Similarly, it is conceivable that under emergency conditions, the electrical power source
may be purposely interrupted to reduce the possibility of fire. (Amendment 25-0)

(i) Itisacceptable to create a limited access zone in front of the door to eliminate
the possibility of a passenger using the door handle as a steadying means and thereby
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inadvertently opening the door. Although providing a restricted zone by means of a barrier may
appear to conflict with the requirements of § 25.813 for an unobstructed passageway to Type I,
and Type Il emergency exits, it is considered that it would contribute sufficiently to the overall
safety of the airplane occupants to be permitted. This device may be a rope, chain, rigid bar or
gate. Such installations should be waist high to provide the maximum benefits for an adult and
the end fastenings should be simple to make removal easy. It is not considered acceptable to
install full-length auxiliary doors, but waist-high rigid gates would be acceptable provided they
open toward the door and will not block the opening of the cabin door in any way. The locking
means should be one, which could be easily overridden such as a spring-loaded ball type latch.
(Amendment 25-0)

(if) Flexible gates such as those made from webbing are not acceptable on the basis
that persons may become entangled during an emergency egress. The use of a barrier to prevent
persons from inadvertently opening the door in flight does not eliminate the need for a safety
means to provide for possible malfunctioning of the primary locking mechanism; however, the
auxiliary safety means covered above may eliminate the need for a restricted zone. (Amendment
25-0)

(6) Paragraph (e). Visual indicating system. The objective herein is to be able to
ascertain by visual means that the door or locking means is sufficiently engaged to eliminate
hazards emanating from an improperly closed door. Outward opening doors present a different
problem from inward opening doors. (Amendment 25-0)

(i) The visual indicating system may consist of an indicator for each individual
door, or a system connecting all doors in series. If the latter system is used, it need not
necessarily show which door is not fully locked. (Amendment 25-0)

(i) Itis not necessary that more than one crewmember be able to ascertain by a
visual signal that all external doors, normally used by the crew in supplying the airplane, or in
loading and unloading passengers and cargo, are fully closed and locked. The visual signal
should be located so that it may easily be seen by the appropriate crewmember from his station.
(Amendment 25-0)

67 - 80. [RESERVED]
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SECTION 25.785 SEATS, BERTHS, SAFETY BELTS, AND HARNESSES

81. REGULATION IN EFFECT AT ADOPTION OF PART 25.

a. Requlation.

(a) Each seat, berth, safety belt, harness, and adjacent part of the airplane, at each
station designated as occupiable during takeoff and landing, must be designed so
that a person making proper use of these facilities will not suffer serious injury in an
emergency landing as a result of the inertia forces specified in § 25.561.

(b) Each seat and berth must be approved.
(c) Each occupant must be protected from head injury by-

(1) A safety belt and shoulder harness that will prevent the head from
contacting any injurious object;

(2) A safety belt plus the elimination of any injurious object within striking
radius of the head; or

(3) Safety belt plus a cushioned rest that will support the arms, shoulders,
head and spine.

(d) If the seat backs do not have a firm hand hold, there must be a hand grip
or rail along each aisle to enable occupants to steady themselves while using
the aisles in moderately rough air.

(e) Each projecting object that would injure persons seated or moving about
the airplane in normal flight must be padded.

() Each berth must be designed so that the forward part has a padded end
board, canvas diaphragm, or equivalent means that can withstand the static
load reaction of the occupant when subjected to the forward inertia force
specified in 8 25.561. Berths must be free from corners and protuberances
likely to cause serious injury to a person occupying the berth during
emergency conditions.

(g) Each crewmember seat at flight deck stations must have provisions for a
shoulder harness. These seats must meet strength requirements of
paragraph (i) of this section.

(h) Cabin attendant seats must be in the passenger compartment near
approved floor level emergency exits.
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(i) Each seat, berth, and its supporting structure, must be designed for an
occupant weight of 170 pounds, considering the maximum load factors,
inertia forces, and reactions between the occupant, seat, and safety belt or
harness, at each relevant flight and ground load condition (including the
emergency landing conditions prescribed in § 25.561). For berths, the
forward inertia force must be considered in accordance with paragraph (f)
of this section and need not be considered with respect to the safety belt. In
addition-

(D) The structural analysis and testing of the seats, berths, and their
supporting structures may be determined by-

(i) Assuming that the critical load in the forward, sideward, downward, and
rearward directions (as determined from the prescribed flight, ground, and
emergency landing conditions) acts separately; and

(if) Using selected combinations of loads if the required strength in each
specified direction is substantiated;

(2) Each pilot seat must be designed for the reactions resulting from the application
of the pilot forces prescribed in § 25.395; and

(3) The inertia forces specified in § 25.561 must be multiplied by a factor of 1.33
(instead of the fitting factor prescribed in § 25.625) in determining the strength of the
attachment of-

(i) Each seat to the structure; and
(if) Each belt or harness to seat or structure.
b. Guidance.

(1) Paragraph (a). In order for the seat belt to be effective, it should be positioned to lay
across the hip bone and ideally be about 45 degrees from the horizontal. An acceptable range for
this angle is 35 degrees to 55 degrees. An acceptable range for the shoulder harness is 30
degrees above to 5 degrees below the horizontal. Refer to ACs 25.785-1A, “Flight Attendant
Seat and Torso Restraint System Installations,” dated 1/6/94, and 43.13-1A, “Acceptable
Methods, Techniques, and Practices-Aircraft Inspection and Repair (with Errata Sheet),” dated
4/17/72, for related guidance. When testing a seat to demonstrate compliance with the static
requirements of § 25.561, the testing should be conducted with an occupant center of gravity
(CG) location as defined in NAS 809 (referenced in Technical Standard Order (TSO) C39) and
AS8049 (referenced in the current version of TSO-C127). This CG location should be utilized in
any airplane interface load analysis conducted. (Amendment 25-0)

(2) Paragraphs (a) and (c). The FAA issued policy memorandum ANM-03-115-28,
dated October 2, 2003, and titled “Policy Statement on Use of Surrogate Parts When Evaluating
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Seatbacks and Seatback Mounted Accessories for Compliance with 88 25.562(c) (5) and
25.785(b) and (d). This policy may be used with any test method used to demonstrate
compliance with blunt force trauma for items mounted on the seatback. The policy is applicable
to Amendment 25-0, for 88 25.785 (a) and (c) as follows: (Amendment 25-0)

(i) In many row-to-row seat configurations, seatback mounted accessories are
installed within the head paths of forward facing seated occupants. In order to demonstrate
compliance with the aforementioned requirements, tests are conducted to assess the injury
potential of these seatbacks and accessories. This policy only addresses head injury caused by
blunt trauma. It does not address parts that become loose or sharp projections that are formed
that may be injurious to a seated occupant during a head impact. (Amendment 25-0)

(if) The types of tests that are conducted for blunt trauma assessments are
dependant on the certification basis of the airplane. Typically, airplanes which do not have
8§ 25.562(c)(5) in their certification basis, must still comply with the more general occupant
protection requirements of 8§ 25.785(a) and (c). Sections 25.785(a) and (c) require that a seat be
designed so that an occupant would not suffer “serious injury” in an emergency landing and that
injurious objects within the striking radius of the head be eliminated. As a result,
seatbacks/accessories on these airplanes must be evaluated to ensure that an occupant would not
suffer serious head injury from blunt trauma. (Amendment 25-0)

(iii) Currently, blunt trauma tests are conducted with seatback mounted accessories
represented by actual production parts or parts that are similar in construction to the production
parts. Industry has informed the FAA that certification delays occur due to the unavailability of
actual accessories for testing. In addition, accessories are typically damaged during certification
tests and are not usable in subsequent tests or for installation and delivery to a customer. Several
specimens of the same part are repeatedly used, and damaged, during certification tests due to
test failures or substantiating alternate seatback designs. This results in significant costs to
manufacturers and customers. (Amendment 25-0)

(iv) The FAA has determined that it is acceptable to use a surrogate test article
made of 6061-T4 aluminum which meets the criteria below in lieu of an accessory for
demonstrating compliance with 88 25.785(a) and (c) for blunt trauma assessments. An exception
to the use of the surrogate test article occurs when the accessory is more rigid (deflects less and
absorbs less energy during impact) than the plate defined in this AC. In that case, the accessory
should be used in the test(s) and not a surrogate test article. The following criteria are applicable
when using a surrogate test article during blunt trauma testing in accordance with 8§ 25. 785(a)
and (c): (Amendment 25-0)

(A) The surrogate part should be fabricated from 6061-T4 aluminum and have
a minimum thickness of 0.238-inch (i.e., 0.25-inch minus a 0.012-inch manufacturing tolerance)
at all locations. The length and width of the surrogate part should equal, within tolerances, the
length and width of the actual part, respectively. (Amendment 25-0)

(B) The exposed surface of the surrogate part that will be impacted should be
flat. That is, it is not required to have the contour of the accessory’s exposed surface represented
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by the surrogate part. Note that this is based on typical accessory installations which are
essentially mounted flush with the seatback and have a generally homogeneous contact area.
Small variations in the surface due to the contour of plastic parts may be ignored. Designs that
differ from this (e.g., a design with an exposed structural protrusion) might require the exposed
surface of the actual part to be represented in order to adequately assess head injury potential.
(Amendment 25-0)

(C) The weight of the surrogate part, and additional ballast if needed, should
be +10 percent of the weight of the actual part. (Amendment 25-0)

(D) The surrogate part should be located on the seatback in the same place
(i.e., within manufacturing tolerances for mounting the actual part) where the actual part would
be located in terms of the x and y coordinates in Figure 81-1. The surrogate part should be
located such that the surface, which will be contacted during the test, is at the same location (i.e.,
within manufacturing tolerances for mounting the actual part) where the actual part would be in
terms of the z coordinate (refer to figure 81-1). (Amendment 25-0)

(E) The surrogate part should be attached to the seat by the final production
hardware or a conservative representation of the final production hardware. For substantiating
blunt trauma requirements, a conservative representation of the attachment hardware would be at
least as rigid as the actual hardware. The surrogate part should be mounted so that it would not
move farther or faster, with respect to the seatback, than the actual part during the test.
(Amendment 25-0)

(F) If the surrogate part cracks during a test, the test results are invalid.
(Amendment 25-0)

(G) A surrogate part made of a material and thickness other than 6061-T4
aluminum in a nominal thickness of 0.25-inch may be used if an FAA Aircraft Certification
Office finds that it is at least as rigid (i.e., it deflects less and absorbs less energy during the test).
Surrogate test articles which are less rigid than the aluminum surrogate part defined above are
not addressed in this AC. If an applicant desires to use a surrogate part which is less rigid, its use
should be approved through the issue paper process (or equivalent) or by an FAA policy
memorandum. Testing may be required to determine the acceptability of these less rigid
surrogate parts. (Amendment 25-0)
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FIGURE 81-1 SURROGATE PART INSTALLED ON SEATBACK
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(3) Paragraphs (a) and (c). The FAA issued policy memorandum ANM-03-115-31,
dated May 9, 2005, and titled “Policy Statement on Conducting Component Level Tests to
Demonstrate Compliance with 8§ 25.785(b) and (d).” Appendix 13 of this AC contains the
complete policy memorandum. This policy may be used with any test method used to
demonstrate compliance with blunt force trauma for items mounted on the seatback. The policy
is applicable to Amendment 25-0, for 8§ 25.785 (a) and (c). (Amendment 25-0)

(4) Paragraph (c). For side facing seat installations, the following are satisfactory and
do not need a shoulder harness: (Amendment 25-0)

(1) An unpadded bulkhead immediately adjacent to and forward of a normal width
armrest. (Amendment 25-0)

(if) Another occupant who serves as a “human cushion.” (Amendment 25-0)

(5) Paragraph (c)(2). The striking radius of the head is considered to be an arc of 35-
inches whose center is at the intersection of the plane of the uncompressed top of the seat
cushion with the plane of the uncompressed front of the back cushion; commonly referred to as
the cushion reference point (CRP). Previously this was referred to as seat reference point (SRP).
However, with the advent of dynamic seat testing the definition for SRP was changed (refer to
current version of AS8049). The arc width is considered to extend to the centerlines of each
armrest. The arc is actually a section of a cylinder (refer to figure 81-2). Typical installations to
be considered are bulkheads, cabinets, tables and passenger evacuation slide covers. The
installation should not contain any pointed corners or sharp edges. The testing used to
demonstrate that the installation is not injurious must take into account whether the system (e.g.,
seatback mounted telephone) is allowed to be used during taxi, takeoff and landing. If the
system is allowed to be used during these phases of operation, the testing must consider the
system in both the deployed and stowed position (e.g., seatback mounted telephone in or out of
the cradle). If the sidewall configuration is such that it is potentially hazardous in a combination
of forward and side loads, it should be substantiated even if it might be slightly outside of the
centerline of the armrest. Any surface less than 18-inches above the floor need not be
considered. Surfaces within the 35-inch arc may be padded with energy absorbing material, such
as one-inch of either Ensolite (Type AH, AHC, 13, HHC or HH), Klegecell or Airex 4070.
Foam rubber is not satisfactory since it is an energy storing material. If the padding is easily
removed, there should be acceptable placarding requiring the padding be in place during taxi,
takeoff and landing. (Amendment 25-0)
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(6) Paragraph (c)(2). A flat surface within the 35-inch head strike arc, such as a table or
partition, may be tested to the criteria of Society of Automotive Engineers (SAE) J921 or the
following criteria. Impact injury criteria is discussed in AC 21-22, Injury Criteria for Human
Exposure to Impact. (Amendment 25-0)

(i) A 13-pound bowling ball may be used to simulate the head of a 170-pound
person whose seat belt is fastened and is subjected to 9g. (Amendment 25-0)

(if) The ball shall impact the surface with at least 2780-inch-pounds of energy.
(Amendment 25-0)

(ili) The attachments of the test article shall not fail completely. (Amendment 25-0)

(iv) No parts shall become loose or sharp projections be formed that would be
hazardous to the passengers. (Amendment 25-0)

(v) The test article may deform locally. (Amendment 25-0)

(vi) The surface being tested should perform equal to or better than a previously
approved surface. The intent of this comparative test method is to test similar items (e.g., a
seatback that does not have a telephone with a seatback that has a telephone installed). This test
method should not be used to compare a seatback to an armrest. (Amendment 25-0)

(7) Paragraph (c)(2).

(i) Some passenger seats are designed with armrests that pivot upward such that the
armrest could protrude beyond the seatbacks resulting in a potentially hazardous condition to
persons seated behind these seats. Armrests that are adequately delethalized or restricted such
that they cannot protrude aft of either seatback in any position are acceptable. (Amendment 25-0)

(if) Armrests that are offset can be within the headstrike path of an occupant to the
rear. Armrests within the striking radius of the head that are:

(A) bounded on both sides of the armrest by the seat backs and are offset more
than 2-inches from the armrests of the seat to the rear, or

(B) forward of an additional (exposed) seat in the row behind it, such that the
forward armrest is bounded on one side only are considered to be injurious objects. The head
must be protected from these injurious objects by some additional means such as padding.
Armrests that are bounded only on one side and not offset from the armrest of the seat in the rear
are not considered to be injurious objects. (Amendment 25-0)

(8) Paragraph (c)(2). The FAA issued policy memorandum 02-115-15, dated

November 25, 2002, titled “New Policy with respect to compliance with § 25.785(d),
Amendment 25-88, for certification of passenger seat armrests.” The policy in this
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memorandum may be used for demonstrating compliance with § 25.785(c)(2), Amendment 25-0,
and is provided below. (Amendment 25-0)

(i) Armrests that might possibly be struck by persons seated behind (aft of) them
are characterized as “bounded” or “unbounded.” Bounded armrests are defined as follows:

(A) An armrest that has a seatback on both sides, with the distance between
the structure of the adjacent seatbacks no greater than five inches, or

(B) An armrest that has a seatback on one side and the airplane sidewall panel
or a wall that is part of an airplane furnishing (e.g., galley, closet, lavatory) on the other side with
the distance between the structure of the seatback and the panel/wall no greater than five inches.

(if) For purposes of this AC, the structure of the seatback is considered to be the
parts of the seatback with load carrying capability. It does not include upholstery material or soft
foam installed for occupant comfort. In some seat designs there is a metal frame in the seatback
that forms the support structure to which the foam and upholstery are used to provide the shape
of the seatback. When measuring the distance between the structure of the adjacent seatbacks of
no greater than five inches, the measurement would be between these metal or composite
supports structures.

(ii1) Unbounded armrests are those that do not meet either definition above.
Additionally, seat places that are located aft of unbounded armrests may be characterized as
either “exposed” or “non-exposed.” The non-exposed seat place is typically an aisle seat place,
i.e., located adjacent to a passenger aisle (refer to figure 81-3). The exposed seat place is
typically located where the number of seats in the row forward is different from that of the seat
row aft. For example, near Type Il overwing exits, many airplanes have a double seat installed
inboard of the exit with an empty space between the seat and the exit. The seat row aft of the
double seat has a triple seat (refer to figure 81-4). In figure 81-4, seat place “A” is an exposed
seat place that makes the outboard armrest of the double seat an unbounded exposed armrest.

(iv) The definitions above apply to all armrests in the airplane as applicable. The
existing policy contained in this AC paragraphs 81b(5) and 81b(7) are still applicable to the
armrests identified in the new policy below.

(A) Note: The policy below addresses armrests within the 35-inch head strike
arc and surfaces 18-inches and greater above the floor. Armrests outside the 35-inch head strike
arc and armrest surfaces less than 18-inches above the floor are acceptable as defined in this AC
paragraphs 81b(5) and 81b(7).

(B) Anarmrest is acceptable by inspection if the armrests of two consecutive
(i.e., one aft of the other) seat assemblies (seats need not be of the same part number ) are offset
no greater 0.5-inch total, including design and production tolerances.

(C) Bounded armrests and non-exposed unbounded armrests are acceptable if:
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(1) The armrests of two consecutive seat assemblies are offset greater
than 0.5-inch but no greater than five inches total, including design, and production tolerances,
and

(2) The breakover feature of the seatback(s) adjacent to the armrest in the
forward seat assembly is (are) locked out.

(D) The seatback breakover feature may be locked out by any method that
requires a tool to release the lock out provision. The lockout of the breakover feature must be
effective for the seatback in the upright position used for taxi, takeoff and landing. Seatbacks
incorporating an energy absorbing feature to meet the HIC requirements of § 25.562 are
considered to have the breakover lockout and are acceptable. Whatever the method of seatback
breakover lock out, there typically is some movement of the seatback. This movement of the
seatback is acceptable as long as when the seatback is moved to the worst case position by a
small hand load applied to the top of the seatback, the armrest is still afforded protection by the
seatback, with the end of the top of the armrest being forward of the aft side of the seatback.

(E) Bounded armrests and non-exposed unbounded armrests, where the offset
is greater than two (2)-inches total, including design and production tolerances, need to be
addressed as being injurious objects within the striking radius of the head, e.g., by padding the
armrest.

(F) Exposed unbounded armrests; if the armrests of two consecutive seat
assemblies that are offset by more than 0.5-inch total, including design and production
tolerances, need to be addressed as being injurious objects within the striking radius of the head,
e.g., by padding the armrest.

(G) Armrests that are padded (using appropriate padding material as described
in paragraph 81b(5) of this AC) must have the padding cover the length of the armrest that is
encompassed by 35-inch and smaller head strike arcs. Bounded armrests, where the seatback(s)
have the breakover feature locked out, need not be padded to encompass the entire 35-inch head
strike arc because the seatbacks prevent the contact of the armrest on the forward side of the
seatback(s). Therefore, these armrests need only be padded to the forward edge of the
seatback(s) in their upright position achieved after the small hand force is applied to the
seatback. Portions of the armrest surface that cannot be contacted by the head are not required to
be padded, e.g., the lower (or under) surface of a curved armrest.

(H) As an alternative to the use of padding, surfaces within the striking radius
of the head that translate out of the striking radius under a nominal (10 pound) load may be
considered to provide adequate protection, e.g., armrests that have been pivoted upward, which
pivot downward out of the head strike arc under the nominal load. During an evaluation of this
feature, the load must be applied in a direction that approximates the motion of a seated and
belted occupant in the seat aft of the armrest under crash conditions.
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FIGURE 81-3 ARMREST OFFSET
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(9) Paragraph (d). The seat back may serve as a firm hand hold. Since many seats are
capable of breaking over, the breakover load must be adequate to be considered firm. A load of
25 Ibs minimum, acting horizontally, is considered adequate when applied at the top center of
the seat back. (Refer to paragraph 411b.(10) for maximum breakover force.) Very large seat
pitches (in excess of 65-inches) may not permit the seatbacks to act as a handhold. This is due to
both distance between the seatbacks and the capability of the seats to have very large amounts of
recline. In this case, it may be necessary to install supplementary features to serve as handholds.
Seat mounted headrests that move relative to the seatback do not need to be assessed for their
ability to provide a firm handhold, provided the seatback remains available for use as a
handhold, and meets the criteria identified above. Other interior features such as class dividers,
closets and other monuments may also serve as acceptable handholds if they provide a surface
for occupants to push against to steady themselves while moving about the cabin interior.
(Amendment 25-0)

(10) Paragraph (f). Each berth installation should include a seat belt located
approximately at the occupant's pelvis. For a berth installation with the feet facing forward, a
bag, enclosing the legs to catch the upper torso when subjected to 9g, would be satisfactory in
lieu of a padded end board. If the head is facing forward, a strap over each shoulder
configuration would be satisfactory. If the berth is side facing, a padded side board or two belts,
located approximately at the thighs and approximately at the chest, would be satisfactory.
(Amendment 25-0)

(11) Paragraph (h). Flight attendant seats that are provided for the airplane
configuration should be installed near the approved floor level emergency exits. This should not
be interpreted as a requirement to install flight attendant seats at each floor level exit. “Near” is
defined in AC 25.785-1A. (Amendment 25-0)

(12) Paragraph (i). In order to reduce the deceleration "g" forces on occupants, some
forward facing seats are designed to collapse. Usually, the design incorporates collapsible front
legs. Such is acceptable if the collapse does not occur until a minimum of 8g has been applied.
After the collapse has occurred, the ultimate load of 9g should be applied and maintained for the
required three seconds. The activation of the energy absorbing feature should not result in
occupant injury. Various dimensions, such as 35-inches to injurious object clearance, aisle width
and clearance, and interference with exits, should be evaluated before and after activation of the
energy absorbing feature. Required dimensional clearances, such as aisles, passageways, flight
attendant assist spaces, exit opening envelopes, and clearance between seats and potentially
injurious surfaces must be maintained after the energy-absorbing feature is activated. The final
position of the seat should not trap occupants. When testing a seat to demonstrate compliance
with the static requirements of 8 25.561, the testing should be conducted with an occupant center
of gravity (CG) location as defined in NAS 809 (referenced in Technical Standard Order (TSO)
C39) and AS8049 (referenced in the current version of TSO-C127). This CG location should be
utilized in any airplane interface load analysis conducted. (Amendment 25-0)

(13) Paragraph (i). Technical Standard Order (TSO)-C22 is applicable only to seat
belts. Technical Standard Order C114 may be applicable to shoulder harnesses, or they may be
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approved as part of the airplane. Sled tests with anthropomorphic dummies have shown that
shoulder harness loads for forward facing seats can vary between 40 percent and 60 percent of
the total load. Therefore, it is acceptable to substantiate a shoulder harness load of 60 percent
(Refer to AC 25.785-1A, “Flight Attendant Seat and Torso Restraint System Installations,” dated
1/6/94): 0.6x9gx170 Ibs =918 Ibs . If the seat belt is not approved under TSO-C22 or later
revision, it should be approved as part of the airplane. The seat belt should be substantiated for
100 percent of the occupant load: 9g x 170 Ibs = 1530 Ibs . This is necessary even if the
shoulder harness is permanently attached to the seat belt, since it is usually possible to utilize the
seat belt without using the shoulder harness. The 1.33 fitting factor is applicable to these
configurations. (Amendment 25-0)

(14) Paragraph (i)(1)(i). A seat is normally approved to TSO-C39 or later revision.
This approval may not account for the critical load when occupied by less than maximum
occupants, e.g., one or two occupants in a triple seat. In some seat designs, occupancy by less
than the maximum could be a critical design load for a particular structural member. All
possible combinations of seat place occupancy should be substantiated by test or analysis. The
loads for underseat baggage restraint systems attached to the seat should be added to seat loads.
Refer to 8 25.787 guidance for underseat baggage criteria. This can be done by the TSO
manufacturer when doing the TSO substantiation or by the applicant who is installing the seat.
(Amendment 25-0)

(15) Paragraph (i)(3). The 1.33 factor is only required to be applied to the stated
attachments. This factor should be applied to both ends of each attachment, (i.e., the seat end
and the airplane end) and the fitting. If the applicant wishes to test the entire seat and belt
assembly to this 1.33 factor, it is satisfactory. (Amendment 25-0)

82. AMENDMENT 25-15, Effective October 24, 1967.

a. Regulation.

(a) Each seat, berth, safety belt, harness, and adjacent part of the airplane at each
station designated as occupiable during takeoff and landing must be designed so that
a person making proper use of these facilities will not suffer serious injury in an
emergency landing as a result of the inertia forces specified in §8§ 25.561.

(b) Each seat and berth must be approved.

[(c) Each occupant of a sideward facing seat must be protected from head injury by a
safety belt and an energy absorbing rest that will support the arms, shoulders, head,
and spine, or by a safety belt and a shoulder harness that will prevent the head from
contacting any injurious object. Each occupant of any other seat must be protected
from head injury by-

(1) A safety belt and shoulder harness that will prevent the head from contacting any
injurious object;
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(2) A safety belt plus the elimination of any injurious object within striking radius of
the head; or

(3) A safety belt and an energy absorbing rest that will support the arms, shoulders,
head, and spine.]

(d) If the seat backs do not have a firm hand hold, there must be a hand grip or rail
along each aisle to enable occupants to steady themselves while using the aisles in
moderately rough air.

(e) Each projecting object that would injure persons seated or moving about the
airplane in normal flight must be padded.

() Each berth must be designed so that the forward part has a padded end board,
canvas diaphragm, or equivalent means, that can withstand the static load reaction of
the occupant when subjected to the forward inertia force specified in § 25.561.

Berths must be free from corners and protuberances likely to cause serious injury to a
person occupying the berth during emergency conditions.

(9) Each crewmember seat at flight deck stations must have provisions for a shoulder
harness. These seats must meet the strength requirements of paragraph (i) of this
section.

(h) Cabin attendant seats must be in the passenger compartment near approved floor
level emergency exits.

(i) Each seat berth, and its supporting structure, must be designed for an occupant
weight of 170 pounds, considering the maximum load factors, inertia forces, and
reactions between the occupant, seat, and safety belt or harness, at each relevant
flight and ground load condition (including the emergency landing conditions
prescribed in § 25.561). For berths, the forward inertia force must be considered in
accordance with paragraph (f) of this section and need not be considered with
respect to the safety belt. In addition-

(1) The structural analysis and testing of the seats, berths, and their supporting
structures may be determined by-

(1) Assuming that the critical load in the forward, sideward, downward, and rearward
directions (as determined from the prescribed flight, ground, and emergency landing
conditions) acts separately; and

(i) Using selected combinations of loads if the required strength in each specified
direction is substantiated;
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(2) Each pilot seat must be designed for the reactions resulting from the application
of the pilot forces prescribed in § 25.395; and

(3) The inertia forces specified in § 25.561 must be multiplied by a factor of 1.33
(instead of the fitting factor prescribed in 8 25.625) in determining the strength of the
attachment of-

(i) Each seat to the structure; and
(ii) Each belt or harness to the seat or structure.
b. Guidance.

(I) Paragraph (a). In order for the seat belt to be effective, it should be positioned to lay
across the hip bone and ideally be about 45 degrees from the horizontal. An acceptable range for
this angle is 35 degrees to 55 degrees. An acceptable range for the shoulder harness is 30
degrees above to 5 degrees below the horizontal. Refer to ACs 25.785-1A, “Flight Attendant
Seat and Torso Restraint System Installations,” dated 1/6/94, and 43.13-1A, “Acceptable
Methods, Techniques, and Practices-Aircraft Inspection and Repair (with Errata Sheet),” dated
4/17/72, for related guidance. When testing a seat to demonstrate compliance with the static
requirements of § 25.561, the testing should be conducted with an occupant center of gravity
(CG) location as defined in NAS 809 (referenced in Technical Standard Order (TSO) C39) and
AS8049 (referenced in the current version of TSO-C127). This CG location should be utilized in
any airplane interface load analysis conducted. (Amendment 25-0)

(2) Paragraphs (a) and (c). The FAA issued policy memorandum ANM-03-115-28,
dated October 2, 2003, and titled “Policy Statement on Use of Surrogate Parts When Evaluating
Seatbacks and Seatback Mounted Accessories for Compliance with 88 25.562(c) (5) and
25.785(b) and (d). This policy may be used with any test method used to demonstrate
compliance with blunt force trauma for items mounted on the seatback. The policy is applicable
to Amendment 25-15, for §8 25.785 (a) and (c) as follows: (Amendment 25-0)

(i) In many row-to-row seat configurations, seatback mounted accessories are
installed within the head paths of forward facing seated occupants. In order to demonstrate
compliance with the aforementioned requirements, tests are conducted to assess the injury
potential of these seatbacks and accessories. This policy only addresses head injury caused by
blunt trauma. It does not address parts that become loose or sharp projections that are formed
that may be injurious to a seated occupant during a head impact.

(if) The types of tests that are conducted for blunt trauma assessments are
dependant on the certification basis of the airplane. Typically, airplanes which do not have
8 25.562(c)(5) in their certification basis, must still comply with the more general occupant
protection requirements of 8§ 25.785(a) and (c). Sections 25.785(a) and (c) require that a seat be
designed so that an occupant would not suffer “serious injury” in an emergency landing and that
injurious objects within the striking radius of the head be eliminated. As a result,
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seatbacks/accessories on these airplanes must be evaluated to ensure that an occupant would not
suffer serious head injury from blunt trauma.

(iii) Currently, blunt trauma tests are conducted with seatback mounted accessories
represented by actual production parts or parts that are similar in construction to the production
parts. Industry has informed the FAA that certification delays occur due to the unavailability of
actual accessories for testing. In addition, accessories are typically damaged during certification
tests and are not usable in subsequent tests or for installation and delivery to a customer. Several
specimens of the same part are repeatedly used, and damaged, during certification tests due to
test failures or substantiating alternate seatback designs. This results in significant costs to
manufacturers and customers.

(iv) The FAA has determined that it is acceptable to use a surrogate test article
made of 6061-T4 aluminum which meets the criteria below in lieu of an accessory for
demonstrating compliance with 8§ 25.785(a) and (c) for blunt trauma assessments. An exception
to the use of the surrogate test article occurs when the accessory is more rigid (deflects less and
absorbs less energy during impact) than the plate defined in this AC. In that case, the accessory
should be used in the test(s) and not a surrogate test article. The following criteria are applicable
when using a surrogate test article during blunt trauma testing in accordance with 88 25. 785(a)
and (c):

(A) The surrogate part should be fabricated from 6061-T4 aluminum and have
a minimum thickness of 0.238-inch (i.e., 0.25-inch minus a 0.012-inch manufacturing tolerance)
at all locations. The length and width of the surrogate part should equal, within tolerances, the
length and width of the actual part, respectively.

(B) The exposed surface of the surrogate part that will be impacted should be
flat. That is, it is not required to have the contour of the accessory’s exposed surface represented
by the surrogate part. Note that this is based on typical accessory installations which are
essentially mounted flush with the seatback and have a generally homogeneous contact area.
Small variations in the surface due to the contour of plastic parts may be ignored. Designs that
differ from this (e.g., a design with an exposed structural protrusion) might require the exposed
surface of the actual part to be represented in order to adequately assess head injury potential.

(C) The weight of the surrogate part, and additional ballast if needed, should
be +10 percent of the weight of the actual part.

(D) The surrogate part should be located on the seatback in the same place
(i.e., within manufacturing tolerances for mounting the actual part) where the actual part would
be located in terms of the x and y coordinates in Figure 82-1. The surrogate part should be
located such that the surface, which will be contacted during the test, is at the same location (i.e.,
within manufacturing tolerances for mounting the actual part) where the actual part would be in
terms of the z coordinate (refer to figure 82-1).

(E) The surrogate part should be attached to the seat by the final production
hardware or a conservative representation of the final production hardware. For substantiating
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blunt trauma requirements, a conservative representation of the attachment hardware would be at
least as rigid as the actual hardware. The surrogate part should be mounted so that it would not
move farther or faster, with respect to the seatback, than the actual part during the test.

(F) If the surrogate part cracks during a test, the test results are invalid.

(G) A surrogate part made of a material and thickness other than 6061-T4
aluminum in a nominal thickness of 0.25-inch may be used if an FAA Aircraft Certification
Office finds that it is at least as rigid (i.e., it deflects less and absorbs less energy during the test).
Surrogate test articles which are less rigid than the aluminum surrogate part defined above are
not addressed in this AC. If an applicant desires to use a surrogate part which is less rigid, its use
should be approved through the issue paper process (or equivalent) or by an FAA policy
memorandum. Testing may be required to determine the acceptability of these less rigid
surrogate parts.
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FIGURE 82-1 SURROGATE PART INSTALLED ON SEATBACK
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(3) Paragraphs (a) and (c). The FAA issued policy memorandum ANM-03-115-31,
dated May 9, 2005, and titled “Policy Statement on Conducting Component Level Tests to
Demonstrate Compliance with 8§ 25.785(b) and (d). Appendix 13 of this AC contains the
complete policy memorandum. This policy may be used with any test method used to
demonstrate compliance with blunt force trauma for items mounted on the seatback. The policy
is applicable to Amendment 25-15, for §§ 25.785 (a) and (c). (Amendment 25-0)

(4) Paragraph (c). For sideward facing seats, this change removed the option of a safety
belt plus eliminated any injurious object from within striking radius of the head. This option is
still satisfactory for forward and aft facing seats. The "human cushion™ or unpadded bulkhead
concept is not an adequate energy absorbing rest and therefore does not comply with this version
of the regulation. The shoulder harness may be a diagonal shoulder harness over the forward
shoulder. (Amendment 25-15)

(5) Paragraph (c)(2). The striking radius of the head is considered to be an arc of 35-
inches whose center is at the intersection of the plane of the uncompressed top of the seat
cushion with the plane of the uncompressed front of the back cushion; commonly referred to as
the cushion reference point (CRP). Previously this was referred to as seat reference point (SRP).
However, with the advent of dynamic seat testing the definition for SRP was changed (refer to
current version of AS8049). The arc width is considered to extend to the centerlines of each
armrest. The arc is actually a section of a cylinder (refer to figure 82-2). Typical installations to
be considered are bulkheads, cabinets, tables and passenger evacuation slide covers. The
installation should not contain any pointed corners or sharp edges. The testing used to
demonstrate that the installation is not injurious must take into account whether the system (e.g.,
seatback mounted telephone) is allowed to be used during taxi, takeoff and landing. If the
system is allowed to be used during these phases of operation, the testing must consider the
system in both the deployed and stowed position (e.g., seatback mounted telephone in or out of
the cradle). If the sidewall configuration is such that it is potentially hazardous in a combination
of forward and side loads, it should be substantiated even if it might be slightly outside of the
centerline of the armrest. Any surface less than 18-inches above the floor need not be
considered. Surfaces within the 35-inch arc may be padded with energy absorbing material, such
as one-inch of either Ensolite (Type AH, AHC, IVV3, HHC or HH), Klegecell or Airex 4070.
Foam rubber is not satisfactory since it is an energy storing material. If the padding is easily
removed, there should be acceptable placarding requiring the padding be in place during taxi,
takeoff and landing. (Amendment 25-0)
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FIGURE 82-2 HEAD STRIKE ZONE FOR § 25.785
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(6) Paragraph (c)(2). A flat surface within the 35-inch head strike arc, such as a table or
partition, may be tested to the criteria of Society of Automotive Engineers (SAE) J921 or the
following criteria. Impact injury criteria is discussed in AC 21-22, Injury Criteria for Human
Exposure to Impact. (Amendment 25-0)

(i) A 13-pound bowling ball may be used to simulate the head of a 170-pound
person whose seat belt is fastened and is subjected to 9g. (Amendment 25-0)

(if) The ball shall impact the surface with at least 2780-inch-pounds of energy.
(Amendment 25-0)

(ili) The attachments of the test article shall not fail completely. (Amendment 25-0)

(iv) No parts shall become loose or sharp projections be formed that would be
hazardous to the passengers. (Amendment 25-0)

(v) The test article may deform locally. (Amendment 25-0)

(vi) The surface being tested should perform equal to or better than a previously
approved surface. The intent of this comparative test method is to test similar items (e.g., a
seatback that does not have a telephone with a seatback that has a telephone installed). This test
method should not be used to compare a seatback to an armrest. (Amendment 25-0)

(7) Paragraph (c)(2). (Amendment 25-0)

(i) Some passenger seats are designed with armrests that pivot upward such that the
armrest could protrude beyond the seatbacks resulting in a potentially hazardous condition to
persons seated behind these seats. Armrests that are adequately delethalized or restricted such
that they cannot protrude aft of either seatback in any position are acceptable. (Amendment 25-0)

(if) Armrests that are offset can be within the headstrike path of an occupant to the
rear. Armrests within the striking radius of the head that are:

(A) bounded on both sides of the armrest by the seat backs and are offset more
than 2-inches from the armrests of the seat to the rear, or

(B) forward of an additional (exposed) seat in the row behind it, such that the
forward armrest is bounded on one side only are considered to be injurious objects. The head
must be protected from these injurious objects by some additional means such as padding.
Armrests that are bounded only on one side and not offset from the armrest of the seat in the rear
are not considered to be injurious objects. (Amendment 25-0)

(8) Paragraph (c)(2). The FAA issued policy memorandum 02-115-15, dated

November 25, 2002, titled “New Policy with respect to compliance with § 25.785(d),
Amendment 25-88, for certification of passenger seat armrests.” The policy in this
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memorandum may be used for demonstrating compliance with § 25.785(c)(2), Amendment 25-
15, and is provided below. (Amendment 25-0)

(i) Armrests that might possibly be struck by persons seated behind (aft of) them
are characterized as “bounded” or “unbounded.” Bounded armrests are defined as follows:

(A) An armrest that has a seatback on both sides, with the distance between
the structure of the adjacent seatbacks no greater than five inches, or

(B) An armrest that has a seatback on one side and the airplane sidewall panel
or a wall that is part of an airplane furnishing (e.g., galley, closet, lavatory) on the other side with
the distance between the structure of the seatback and the panel/wall no greater than five inches.

(if) For purposes of this AC, the structure of the seatback is considered to be the
parts of the seatback with load carrying capability. It does not include upholstery material or soft
foam installed for occupant comfort. In some seat designs there is a metal frame in the seatback
that forms the support structure to which the foam and upholstery are used to provide the shape
of the seatback. When measuring the distance between the structure of the adjacent seatbacks of
no greater than five inches, the measurement would be between these metal or composite
supports structures.

(ii1) Unbounded armrests are those that do not meet either definition above.
Additionally, seat places that are located aft of unbounded armrests may be characterized as
either “exposed” or “non-exposed.” The non-exposed seat place is typically an aisle seat place,
i.e., located adjacent to a passenger aisle (refer to figure 82-3). The exposed seat place is
typically located where the number of seats in the row forward is different from that of the seat
row aft. For example, near Type Il overwing exits, many airplanes have a double seat installed
inboard of the exit with an empty space between the seat and the exit. The seat row aft of the
double seat has a triple seat (refer to figure 82-4). In figure 82-4, seat place “A” is an exposed
seat place that makes the outboard armrest of the double seat an unbounded exposed armrest.

(iv) The definitions above apply to all armrests in the airplane as applicable. The
existing policy contained in this AC paragraphs 81b(5) and 81b(7) are still applicable to the
armrests identified in the new policy below.

(A) Note: The policy below addresses armrests within the 35-inch head strike
arc and surfaces 18-inches and greater above the floor. Armrests outside the 35-inch head strike
arc and armrest surfaces less than 18-inches above the floor are acceptable as defined in this AC
paragraphs 81b(5) and 81b(7).

(B) Anarmrest is acceptable by inspection if the armrests of two consecutive
(i.e., one aft of the other) seat assemblies (seats need not be of the same part number ) are offset
no greater 0.5-inch total, including design and production tolerances.

(C) Bounded armrests and non-exposed unbounded armrests are acceptable if:
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(1) The armrests of two consecutive seat assemblies are offset greater
than 0.5-inch but no greater than two (2)-inches total, including design, and production
tolerances, and

(2) The breakover feature of the seatback(s) adjacent to the armrest in the
forward seat assembly is (are) locked out.

(D) The seatback breakover feature may be locked out by any method that
requires a tool to release the lock out provision. The lockout of the breakover feature must be
effective for the seatback in the upright position used for taxi, takeoff and landing. Seatbacks
incorporating an energy absorbing feature to meet the HIC requirements of § 25.562 are
considered to have the breakover lockout and are acceptable. Whatever the method of seatback
breakover lock out, there typically is some movement of the seatback. This movement of the
seatback is acceptable as long as when the seatback is moved to the worst case position by a
small hand load applied to the top of the seatback, the armrest is still afforded protection by the
seatback, with the end of the top of the armrest being forward of the aft side of the seatback.

(E) Bounded armrests and non-exposed unbounded armrests, where the offset
is greater than two (2)-inches total, including design and production tolerances, need to be
addressed as being injurious objects within the striking radius of the head, e.g., by padding the
armrest.

(F) Exposed unbounded armrests; if the armrests of two consecutive seat
assemblies that are offset by more than 0.5-inch total, including design and production
tolerances, need to be addressed as being injurious objects within the striking radius of the head,
e.g., by padding the armrest.

(G) Armrests that are padded (using appropriate padding material as described
in paragraph 81b(5) of this AC) must have the padding cover the length of the armrest that is
encompassed by 35-inch and smaller head strike arcs. Bounded armrests, where the seatback(s)
have the breakover feature locked out, need not be padded to encompass the entire 35-inch head
strike arc because the seatbacks prevent the contact of the armrest on the forward side of the
seatback(s). Therefore, these armrests need only be padded to the forward edge of the
seatback(s) in their upright position achieved after the small hand force is applied to the
seatback. Portions of the armrest surface that cannot be contacted by the head are not required to
be padded, e.g., the lower (or under) surface of a curved armrest.

(H) As an alternative to the use of padding, surfaces within the striking radius
of the head that translate out of the striking radius under a nominal (10 pound) load may be
considered to provide adequate protection, e.g., armrests that have been pivoted upward, which
pivot downward out of the head strike arc under the nominal load. During an evaluation of this
feature, the load must be applied in a direction that approximates the motion of a seated and
belted occupant in the seat aft of the armrest under crash conditions.
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FIGURE 82-3 ARMREST OFFSET
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(9) Paragraph (d). The seat back may serve as a firm hand hold. Since many seats are
capable of breaking over, the breakover load must be adequate to be considered firm. A load of
25 Ibs minimum, acting horizontally, is considered adequate when applied at the top center of
the seat back. (Refer to paragraph 411b.(10) for maximum breakover force.) Very large seat
pitches (in excess of 65-inches) may not permit the seatbacks to act as a handhold. This is due to
both distance between the seatbacks and the capability of the seats to have very large amounts of
recline. In this case, it may be necessary to install supplementary features to serve as handholds.
Seat mounted headrests that move relative to the seatback do not need to be assessed for their
ability to provide a firm handhold, provided the seatback remains available for use as a
handhold, and meets the criteria identified above. Other interior features such as class dividers,
closets and other monuments may also serve as acceptable handholds if they provide a surface
for occupants to push against to steady themselves while moving about the cabin interior.
(Amendment 25-0)

(10) Paragraph (f). Each berth installation should include a seat belt located
approximately at the occupant's pelvis. For a berth installation with the feet facing forward, a
bag, enclosing the legs to catch the upper torso when subjected to 9g, would be satisfactory in
lieu of a padded end board. If the head is facing forward, a strap over each shoulder
configuration would be satisfactory. If the berth is side facing, a padded side board or two belts,
located approximately at the thighs and approximately at the chest, would be satisfactory.
(Amendment 25-0)

(11) Paragraph (h). Flight attendant seats that are provided for the airplane
configuration should be installed near the approved floor level emergency exits. This should not
be interpreted as a requirement to install flight attendant seats at each floor level exit. “Near” is
defined in AC 25.785-A. (Amendment 25-0)

(12) Paragraph (i). In order to reduce the deceleration "g" forces on occupants, some
forward facing seats are designed to collapse. Usually, the design incorporates collapsible front
legs. Such is acceptable if the collapse does not occur until a minimum of 8g has been applied.
After the collapse has occurred, the ultimate load of 9g should be applied and maintained for the
required three seconds. The activation of the energy absorbing feature should not result in
occupant injury. Various dimensions, such as 35-inches to injurious object clearance, aisle width
and clearance, and interference with exits, should be evaluated before and after activation of the
energy absorbing feature. Required dimensional clearances, such as aisles, passageways, flight
attendant assist spaces, exit opening envelopes, and clearance between seats and potentially
injurious surfaces must be maintained after the energy-absorbing feature is activated. The final
position of the seat should not trap occupants. When testing a seat to demonstrate compliance
with the static requirements of 8 25.561, the testing should be conducted with an occupant center
of gravity (CG) location as defined in NAS 809 (referenced in Technical Standard Order (TSO)
C39) and AS8049 (referenced in the current version of TSO-C127). This CG location should be
utilized in any airplane interface load analysis conducted. (Amendment 25-0)

(13) Paragraph (i). Technical Standard Order (TSO)-C22 is applicable only to seat
belts. Technical Standard Order C114 may be applicable to shoulder harnesses, or they may be
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approved as part of the airplane. Sled tests with anthropomorphic dummies have shown that
shoulder harness loads for forward facing seats can vary between 40 percent and 60 percent of
the total load. Therefore, it is acceptable to substantiate a shoulder harness load of 60 percent
(Refer to AC 25.785-1A, “Flight Attendant Seat and Torso Restraint System Installations,” dated
1/6/94): 0.6x9gx170 Ibs =918 Ibs . If the seat belt is not approved under TSO-C22 or later
revision, it should be approved as part of the airplane. The seat belt should be substantiated for
100 percent of the occupant load: 9g x 170 Ibs = 1530 Ibs . This is necessary even if the
shoulder harness is permanently attached to the seat belt, since it is usually possible to utilize the
seat belt without using the shoulder harness. The 1.33 fitting factor is applicable to these
configurations. (Amendment 25-0)

(14) Paragraph (i)(1)(i). A seat is normally approved to TSO-C39 or later revision.
This approval may not account for the critical load when occupied by less than maximum
occupants, e.g., one or two occupants in a triple seat. In some seat designs, occupancy by less
than the maximum could be a critical design load for a particular structural member. All
possible combinations of seat place occupancy should be substantiated by test or analysis. The
loads for underseat baggage restraint systems attached to the seat should be added to seat loads.
Refer to 8 25.787 guidance for underseat baggage criteria. This can be done by the TSO
manufacturer when doing the TSO substantiation or by the applicant who is installing the seat.
(Amendment 25-0)

(15) Paragraph (i)(3). The 1.33 factor is only required to be applied to the stated
attachments. This factor should be applied to both ends of each attachment, (i.e., the seat end
and the airplane end) and the fitting. If the applicant wishes to test the entire seat and belt
assembly to this 1.33 factor, it is satisfactory. (Amendment 25-0)

83. AMENDMENT 25-20, Effective April 23, 1969.

a. Regulation.

(a) Each seat, berth, safety belt, harness, and adjacent part of the airplane at each
station designated as occupiable during takeoff and landing must be designed so that
a person making proper use of these facilities will not suffer serious injury in an
emergency landing as a result of the inertia forces specified in §8§ 25.561.

(b) Each seat and berth must be approved.

[(c) Each occupant of a seat that makes more than an 18 degree angle with the
vertical plane containing the airplane centerline, must be protected from head injury
by a safety belt and an energy absorbing rest that will support the arms, shoulders,
head, and spine, or by a safety belt and shoulder harness that will prevent the head
from contacting any injurious object.] Each occupant of any other seat must be
protected from head injury by-
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(1) A safety belt and shoulder harness that will prevent the head from contacting any
injurious object;

(2) A safety belt plus the elimination of any injurious object within striking radius of
the head; or

(3) A safety belt and an energy absorbing rest that will support the arms, shoulders,
head, and spine.

(d) If the seat backs do not have a firm hand hold, there must be a hand grip or rail
along each aisle to enable occupants to steady themselves while using the aisles in
moderately rough air.

(e) Each projecting object that would injure persons seated or moving about the
airplane in normal flight must be padded.

(f) Each berth must be designed so that the forward part has a padded end board,
canvas diaphragm, or equivalent means, that can withstand the static load reaction of
the occupant when subjected to the forward inertia force specified in § 25.561.

Berths must be free from corners and protuberances likely to cause serious injury to a
person occupying the berth during emergency conditions.

(9) Each crewmember seat at flight deck stations must have provisions for a shoulder
harness. These seats must meet the strength requirements of paragraph (i) of this
section.

(h) Cabin attendant seats must be in the passenger compartment near approved floor
level emergency exits.

(i) Each seat berth, and its supporting structure, must be designed for an occupant
weight of 170 pounds, considering the maximum load factors, inertia forces, and
reactions between the occupant, seat, and safety belt or harness, at each relevant
flight and ground load condition (including the emergency landing conditions
prescribed in § 25.561). For berths, the forward inertia force must be considered in
accordance with paragraph (f) of this section and need not be considered with
respect to the safety belt. In addition-

(1) The structural analysis and testing of the seats, berths, and their supporting
structures may be determined by-

(i) Assuming that the critical load in the forward, sideward, downward, and
rearward directions (as determined from the prescribed flight, ground, and
emergency landing conditions) acts separately; and

(if) Using selected combinations of loads if the required strength in each specified
direction is substantiated;
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(2) Each pilot seat must be designed for the reactions resulting from the application
of the pilot forces prescribed in § 25.395; and

(3) The inertia forces specified in 8 25.561 must be multiplied by a factor of 1.33
(instead of the fitting factor prescribed in § 25.625) in determining the strength of the
attachment of-

(i) Each seat to the structure; and
(if) Each belt or harness to the seat or structure.
b. Guidance.

(I) Paragraph (a). In order for the seat belt to be effective, it should be positioned to lay
across the hip bone and ideally be about 45 degrees from the horizontal. An acceptable range for
this angle is 35 degrees to 55 degrees. An acceptable range for the shoulder harness is 30
degrees above to 5 degrees below the horizontal. Refer to ACs 25.785-1A, “Flight Attendant
Seat and Torso Restraint System Installations,” dated 1/6/94, and 43.13-1A, “Acceptable
Methods, Techniques, and Practices-Aircraft Inspection and Repair (with Errata Sheet),” dated
4/17/72, for related guidance. When testing a seat to demonstrate compliance with the static
requirements of 8 25.561, the testing should be conducted with an occupant center of gravity
(CG) location as defined in NAS 809 (referenced in Technical Standard Order (TSO) C39) and
AS8049 (referenced in the current version of TSO-C127). This CG location should be utilized in
any airplane interface load analysis conducted. (Amendment 25-0)

(2) Paragraphs (a) and (c). The FAA issued policy memorandum ANM-03-115-28,
dated October 2, 2003, and titled “Policy Statement on Use of Surrogate Parts When Evaluating
Seatbacks and Seatback Mounted Accessories for Compliance with 8§ 25.562(c) (5) and
25.785(b) and (d). This policy may be used with any test method used to demonstrate
compliance with blunt force trauma for items mounted on the seatback. The policy is applicable
to Amendment 25-20, for 88 25.785 (a) and (c) as follows: (Amendment 25-0)

(i) In many row-to-row seat configurations, seatback mounted accessories are
installed within the head paths of forward facing seated occupants. In order to demonstrate
compliance with the aforementioned requirements, tests are conducted to assess the injury
potential of these seatbacks and accessories. This policy only addresses head injury caused by
blunt trauma. It does not address parts that become loose or sharp projections that are formed
that may be injurious to a seated occupant during a head impact.

(if) The types of tests that are conducted for blunt trauma assessments are
dependant on the certification basis of the airplane. Typically, airplanes which do not have
§ 25.562(c)(5) in their certification basis, must still comply with the more general occupant
protection requirements of 88 25.785(a) and (c). Sections 25.785(a) and (c) require that a seat be
designed so that an occupant would not suffer “serious injury” in an emergency landing and that
injurious objects within the striking radius of the head be eliminated. As a result,
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seatbacks/accessories on these airplanes must be evaluated to ensure that an occupant would not
suffer serious head injury from blunt trauma.

(iii) Currently, blunt trauma tests are conducted with seatback mounted accessories
represented by actual production parts or parts that are similar in construction to the production
parts. Industry has informed the FAA that certification delays occur due to the unavailability of
actual accessories for testing. In addition, accessories are typically damaged during certification
tests and are not usable in subsequent tests or for installation and delivery to a customer. Several
specimens of the same part are repeatedly used, and damaged, during certification tests due to
test failures or substantiating alternate seatback designs. This results in significant costs to
manufacturers and customers.

(iv) The FAA has determined that it is acceptable to use a surrogate test article
made of 6061-T4 aluminum which meets the criteria below in lieu of an accessory for
demonstrating compliance with 8§ 25.785(a) and (c) for blunt trauma assessments. An exception
to the use of the surrogate test article occurs when the accessory is more rigid (deflects less and
absorbs less energy during impact) than the plate defined in this AC. In that case, the accessory
should be used in the test(s) and not a surrogate test article. The following criteria are applicable
when using a surrogate test article during blunt trauma testing in accordance with 88 25. 785(a)
and (c):

(A) The surrogate part should be fabricated from 6061-T4 aluminum and have
a minimum thickness of 0.238-inch (i.e., 0.25-inch minus a 0.012-inch manufacturing tolerance)
at all locations. The length and width of the surrogate part should equal, within tolerances, the
length and width of the actual part, respectively.

(B) The exposed surface of the surrogate part that will be impacted should be
flat. That is, it is not required to have the contour of the accessory’s exposed surface represented
by the surrogate part. Note that this is based on typical accessory installations which are
essentially mounted flush with the seatback and have a generally homogeneous contact area.
Small variations in the surface due to the contour of plastic parts may be ignored. Designs that
differ from this (e.g., a design with an exposed structural protrusion) might require the exposed
surface of the actual part to be represented in order to adequately assess head injury potential.

(C) The weight of the surrogate part, and additional ballast if needed, should
be +10 percent of the weight of the actual part.

(D) The surrogate part should be located on the seatback in the same place
(i.e., within manufacturing tolerances for mounting the actual part) where the actual part would
be located in terms of the x and y coordinates in Figure 83-1. The surrogate part should be
located such that the surface, which will be contacted during the test, is at the same location (i.e.,
within manufacturing tolerances for mounting the actual part) where the actual part would be in
terms of the z coordinate (refer to figure 83-1).

(E) The surrogate part should be attached to the seat by the final production
hardware or a conservative representation of the final production hardware. For substantiating
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blunt trauma requirements, a conservative representation of the attachment hardware would be at
least as rigid as the actual hardware. The surrogate part should be mounted so that it would not
move farther or faster, with respect to the seatback, than the actual part during the test.

(F) If the surrogate part cracks during a test, the test results are invalid.

(G) A surrogate part made of a material and thickness other than 6061-T4
aluminum in a nominal thickness of 0.25-inch may be used if an FAA Aircraft Certification
Office finds that it is at least as rigid (i.e., it deflects less and absorbs less energy during the test).
Surrogate test articles which are less rigid than the aluminum surrogate part defined above are
not addressed in this AC. If an applicant desires to use a surrogate part which is less rigid, its use
should be approved through the issue paper process (or equivalent) or by an FAA policy
memorandum. Testing may be required to determine the acceptability of these less rigid
surrogate parts.
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FIGURE 83-1 SURROGATE PART INSTALLED ON SEATBACK
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(3) Paragraphs (a) and (c). The FAA issued policy memorandum ANM-03-115-31,
dated May 9, 2005, and titled “Policy Statement on Conducting Component Level Tests to
Demonstrate Compliance with 8§ 25.785(b) and (d). Appendix 13 of this AC contains the
complete policy memorandum. This policy may be used with any test method used to
demonstrate compliance with blunt force trauma for items mounted on the seatback. The policy
is applicable to Amendment 25-20, for §§ 25.785 (a) and (c). (Amendment 25-0)

(4) Paragraph (c). For sideward facing seats, this change removed the option of a safety
belt plus eliminated any injurious object from within striking radius of the head. This option is
still satisfactory for forward and aft facing seats. The "human cushion™ or unpadded bulkhead
concept is not an adequate energy absorbing rest and therefore does not comply with this version
of the regulation. The shoulder harness may be a diagonal shoulder harness over the forward
shoulder. (Amendment 25-15)

(5) Paragraph (c). The 18-degree requirement applies to both forward and aft facing
seat installations. If the forward direction is considered as 0 degrees or 360 degrees of a circle,
the segments from 18 degrees to 162 degrees and 198 degrees to 342 degrees are considered a
side facing seat and the seat installation must comply with one of the two options stated in the
regulation. (Amendment 25-20)

(6) Paragraph (c)(2). The striking radius of the head is considered to be an arc of 35-
inches whose center is at the intersection of the plane of the uncompressed top of the seat
cushion with the plane of the uncompressed front of the back cushion; commonly referred to as
the cushion reference point (CRP). Previously this was referred to as seat reference point (SRP).
However, with the advent of dynamic seat testing the definition for SRP was changed (refer to
current version of AS8049). The arc width is considered to extend to the centerlines of each
armrest. The arc is actually a section of a cylinder (refer to figure 83-2). Typical installations to
be considered are bulkheads, cabinets, tables and passenger evacuation slide covers. The
installation should not contain any pointed corners or sharp edges. The testing used to
demonstrate that the installation is not injurious must take into account whether the system (e.qg.,
seatback mounted telephone) is allowed to be used during taxi, takeoff and landing. If the
system is allowed to be used during these phases of operation, the testing must consider the
system in both the deployed and stowed position (e.g., seatback mounted telephone in or out of
the cradle). If the sidewall configuration is such that it is potentially hazardous in a combination
of forward and side loads, it should be substantiated even if it might be slightly outside of the
centerline of the armrest. Any surface less than 18-inches above the floor need not be
considered. Surfaces within the 35-inch arc may be padded with energy absorbing material, such
as one-inch of either Ensolite (Type AH, AHC, I3, HHC or HH), Klegecell or Airex 4070.
Foam rubber is not satisfactory since it is an energy storing material. If the padding is easily
removed, there should be acceptable placarding requiring the padding be in place during taxi,
takeoff and landing. (Amendment 25-0)
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FIGURE 83-2 HEAD STRIKE ZONE FOR § 25.785
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(7) Paragraph (c)(2). A flat surface within the 35-inch head strike arc, such as a table or
partition, may be tested to the criteria of Society of Automotive Engineers (SAE) J921 or the
following criteria. Impact injury criteria is discussed in AC 21-22, Injury Criteria for Human
Exposure to Impact. (Amendment 25-0)

(i) A 13-pound bowling ball may be used to simulate the head of a 170-pound
person whose seat belt is fastened and is subjected to 9g. (Amendment 25-0)

(if) The ball shall impact the surface with at least 2780-inch-pounds of energy.
(Amendment 25-0)

(ili) The attachments of the test article shall not fail completely. (Amendment 25-0)

(iv) No parts shall become loose or sharp projections be formed that would be
hazardous to the passengers. (Amendment 25-0)

(v) The test article may deform locally. (Amendment 25-0)

(vi) The surface being tested should perform equal to or better than a previously
approved surface. The intent of this comparative test method is to test similar items (e.g., a
seatback that does not have a telephone with a seatback that has a telephone installed). This test
method should not be used to compare a seatback to an armrest. (Amendment 25-0)

(8) Paragraph (c)(2). (Amendment 25-0)

(i) Some passenger seats are designed with armrests that pivot upward such that the
armrest could protrude beyond the seatbacks resulting in a potentially hazardous condition to
persons seated behind these seats. Armrests that are adequately delethalized or restricted such
that they cannot protrude aft of either seatback in any position are acceptable. (Amendment 25-0)

(if) Armrests that are offset can be within the headstrike path of an occupant to the
rear. Armrests within the striking radius of the head that are:

(A) bounded on both sides of the armrest by the seat backs and are offset more
than 2-inches from the armrests of the seat to the rear, or

(B) forward of an additional (exposed) seat in the row behind it, such that the
forward armrest is bounded on one side only are considered to be injurious objects. The head
must be protected from these injurious objects by some additional means such as padding.
Armrests that are bounded only on one side and not offset from the armrest of the seat in the rear
are not considered to be injurious objects. (Amendment 25-0)

(9) Paragraph (c)(2). The FAA issued policy memorandum 02-115-15, dated

November 25, 2002, titled “New Policy with respect to compliance with § 25.785(d),
Amendment 25-88, for certification of passenger seat armrests.” The policy in this
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memorandum may be used for demonstrating compliance with § 25.785(c)(2), Amendment 25-
20, and is provided below. (Amendment 25-0)

(i) Armrests that might possibly be struck by persons seated behind (aft of) them
are characterized as “bounded” or “unbounded.” Bounded armrests are defined as follows:

(A) An armrest that has a seatback on both sides, with the distance between
the structure of the adjacent seatbacks no greater than five inches, or

(B) An armrest that has a seatback on one side and the airplane sidewall panel
or a wall that is part of an airplane furnishing (e.g., galley, closet, lavatory) on the other side with
the distance between the structure of the seatback and the panel/wall no greater than five inches.

(if) For purposes of this AC, the structure of the seatback is considered to be the
parts of the seatback with load carrying capability. It does not include upholstery material or soft
foam installed for occupant comfort. In some seat designs there is a metal frame in the seatback
that forms the support structure to which the foam and upholstery are used to provide the shape
of the seatback. When measuring the distance between the structure of the adjacent seatbacks of
no greater than five inches, the measurement would be between these metal or composite
supports structures.

(ii1) Unbounded armrests are those that do not meet either definition above.
Additionally, seat places that are located aft of unbounded armrests may be characterized as
either “exposed” or “non-exposed.” The non-exposed seat place is typically an aisle seat place,
i.e., located adjacent to a passenger aisle (refer to figure 83-3). The exposed seat place is
typically located where the number of seats in the row forward is different from that of the seat
row aft. For example, near Type Il overwing exits, many airplanes have a double seat installed
inboard of the exit with an empty space between the seat and the exit. The seat row aft of the
double seat has a triple seat (refer to figure 83-4). In figure 83-4, seat place “A” is an exposed
seat place that makes the outboard armrest of the double seat an unbounded exposed armrest.

(iv) The definitions above apply to all armrests in the airplane as applicable. The
existing policy contained in this AC paragraphs 81b(5) and 81b(7) are still applicable to the
armrests identified in the new policy below.

(A) Note: The policy below addresses armrests within the 35-inch head strike
arc and surfaces 18-inches and greater above the floor. Armrests outside the 35-inch head strike
arc and armrest surfaces less than 18-inches above the floor are acceptable as defined in this AC
paragraphs 81b(5) and 81b(7).

(B) Anarmrest is acceptable by inspection if the armrests of two consecutive
(i.e., one aft of the other) seat assemblies (seats need not be of the same part number) are offset
no greater 0.5-inch total, including design and production tolerances.

(C) Bounded armrests and non-exposed unbounded armrests are acceptable if:
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(1) The armrests of two consecutive seat assemblies are offset greater
than 0.5-inch but no greater than two (2)-inches total, including design, and production
tolerances, and

(2) The breakover feature of the seatback(s) adjacent to the armrest in the
forward seat assembly is (are) locked out.

(D) The seatback breakover feature may be locked out by any method that
requires a tool to release the lock out provision. The lockout of the breakover feature must be
effective for the seatback in the upright position used for taxi, takeoff and landing. Seatbacks
incorporating an energy absorbing feature to meet the HIC requirements of § 25.562 are
considered to have the breakover lockout and are acceptable. Whatever the method of seatback
breakover lock out, there typically is some movement of the seatback. This movement of the
seatback is acceptable as long as when the seatback is moved to the worst case position by a
small hand load applied to the top of the seatback, the armrest is still afforded protection by the
seatback, with the end of the top of the armrest being forward of the aft side of the seatback.

(E) Bounded armrests and non-exposed unbounded armrests, where the offset
is greater than two (2)-inches total, including design and production tolerances, need to be
addressed as being injurious objects within the striking radius of the head, e.g., by padding the
armrest.

(F) Exposed unbounded armrests; if the armrests of two consecutive seat
assemblies that are offset by more than 0.5-inch total, including design and production
tolerances, need to be addressed as being injurious objects within the striking radius of the head,
e.g., by padding the armrest.

(G) Armrests that are padded (using appropriate padding material as described
in paragraph 81b(5) of this AC) must have the padding cover the length of the armrest that is
encompassed by 35-inch and smaller head strike arcs. Bounded armrests, where the seatback(s)
have the breakover feature locked out, need not be padded to encompass the entire 35-inch head
strike arc because the seatbacks prevent the contact of the armrest on the forward side of the
seatback(s). Therefore, these armrests need only be padded to the forward edge of the
seatback(s) in their upright position achieved after the small hand force is applied to the
seatback. Portions of the armrest surface that cannot be contacted by the head are not required to
be padded, e.g., the lower (or under) surface of a curved armrest.

(H) As an alternative to the use of padding, surfaces within the striking radius
of the head that translate out of the striking radius under a nominal (10 pound) load may be
considered to provide adequate protection, e.g., armrests that have been pivoted upward, which
pivot downward out of the head strike arc under the nominal load. During an evaluation of this
feature, the load must be applied in a direction that approximates the motion of a seated and
belted occupant in the seat aft of the armrest under crash conditions.
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FIGURE 83-3 ARMREST OFFSET
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(10) Paragraph (d). The seat back may serve as a firm hand hold. Since many seats are
capable of breaking over, the breakover load must be adequate to be considered firm. A load of
25 Ibs minimum, acting horizontally, is considered adequate when applied at the top center of
the seat back. (Refer to paragraph 411b.(10) for maximum breakover force.) Very large seat
pitches (in excess of 65-inches) may not permit the seatbacks to act as a handhold. This is due to
both distance between the seatbacks and the capability of the seats to have very large amounts of
recline. In this case, it may be necessary to install supplementary features to serve as handholds.
Seat mounted headrests that move relative to the seatback do not need to be assessed for their
ability to provide a firm handhold, provided the seatback remains available for use as a
handhold, and meets the criteria identified above. Other interior features such as class dividers,
closets and other monuments may also serve as acceptable handholds if they provide a surface
for occupants to push against to steady themselves while moving about the cabin interior.
(Amendment 25-0)

(11) Paragraph (f). Each berth installation should include a seat belt located
approximately at the occupant's pelvis. For a berth installation with the feet facing forward, a
bag, enclosing the legs to catch the upper torso when subjected to 9g, would be satisfactory in
lieu of a padded end board. If the head is facing forward, a strap over each shoulder
configuration would be satisfactory. If the berth is side facing, a padded side board or two belts,
located approximately at the thighs and approximately at the chest, would be satisfactory.
(Amendment 25-0)

(12) Paragraph (h). Flight attendant seats that are provided for the airplane
configuration should be installed near the approved floor level emergency exits. This should not
be interpreted as a requirement to install flight attendant seats at each floor level exit. “Near” is
defined in AC 25.785-1A. (Amendment 25-0)

(13) Paragraph (i). In order to reduce the deceleration "g" forces on occupants, some
forward facing seats are designed to collapse. Usually, the design incorporates collapsible front
legs. Such is acceptable if the collapse does not occur until a minimum of 8g has been applied.
After the collapse has occurred, the ultimate load of 9g should be applied and maintained for the
required three seconds. The activation of the energy absorbing feature should not result in
occupant injury. Various dimensions, such as 35-inches to injurious object clearance, aisle width
and clearance, and interference with exits, should be evaluated before and after activation of the
energy absorbing feature. Required dimensional clearances, such as aisles, passageways, flight
attendant assist spaces, exit opening envelopes, and clearance between seats and potentially
injurious surfaces must be maintained after the energy-absorbing feature is activated. The final
position of the seat should not trap occupants. When testing a seat to demonstrate compliance
with the static requirements of 8 25.561, the testing should be conducted with an occupant center
of gravity (CG) location as defined in NAS 809 (referenced in Technical Standard Order (TSO)
C39) and AS8049 (referenced in the current version of TSO-C127). This CG location should be
utilized in any airplane interface load analysis conducted. (Amendment 25-0)

(14) Paragraph (i). Technical Standard Order (TSO)-C22 is applicable only to seat
belts. Technical Standard Order C114 may be applicable to shoulder harnesses, or they may be

78



05/18/09 AC 25-17A

approved as part of the airplane. Sled tests with anthropomorphic dummies have shown that
shoulder harness loads for forward facing seats can vary between 40 percent and 60 percent of
the total load. Therefore, it is acceptable to substantiate a shoulder harness load of 60 percent
(Refer to AC 25.785-1A, “Flight Attendant Seat and Torso Restraint System Installations,” dated
1/6/94): 0.6x9gx170 Ibs =918 Ibs . If the seat belt is not approved under TSO-C22 or later
revision, it should be approved as part of the airplane. The seat belt should be substantiated for
100 percent of the occupant load: 9g x 170 Ibs = 1530 Ibs . This is necessary even if the
shoulder harness is permanently attached to the seat belt, since it is usually possible to utilize the
seat belt without using the shoulder harness. The 1.33 fitting factor is applicable to these
configurations. (Amendment 25-0)

(15) Paragraph (i)(1)(i). A seat is normally approved to TSO-C39 or later revision.
This approval may not account for the critical load when occupied by less than maximum
occupants, e.g., one or two occupants in a triple seat. In some seat designs, occupancy by less
than the maximum could be a critical design load for a particular structural member. All
possible combinations of seat place occupancy should be substantiated by test or analysis. The
loads for underseat baggage restraint systems attached to the seat should be added to seat loads.
Refer to 8 25.787 guidance for underseat baggage criteria. This can be done by the TSO
manufacturer when doing the TSO substantiation or by the applicant who is installing the seat.
(Amendment 25-0)

(16) Paragraph (i)(3). The 1.33 factor is only required to be applied to the stated
attachments. This factor should be applied to both ends of each attachment, (i.e., the seat end
and the airplane end) and the fitting. If the applicant wishes to test the entire seat and belt
assembly to this 1.33 factor, it is satisfactory. (Amendment 25-0)

84. AMENDMENT 25-32, Effective May I, 1972.

a. Regulation.

(a) Each seat, berth, safety belt, harness, and adjacent part of the airplane at each
station designated as occupiable during takeoff and landing must be designed so that
a person making proper use of these facilities will not suffer serious injury in an
emergency landing as a result of the inertia forces specified in §8§ 25.561.

(b) Each seat and berth must be approved.

(c) Each occupant of a seat that makes more than an 18 degree angle with the
vertical plane containing the airplane centerline, must be protected from head injury
by a safety belt and an energy absorbing rest that will support the arms, shoulders,
head, and spine, or by a safety belt and shoulder harness that will prevent the head
from contacting any injurious object. [Each occupant of any other seat must be
protected from head injury by a safety belt and, as appropriate to the type, location,
and angle of facing of each seat, by one or more of the following:
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(1) A shoulder harness that will prevent the head from contacting any injurious
object.

(2) The elimination of any injurious object within striking radius of the head.
(3) An energy absorbing rest that will support the arms, shoulders, head, and spine.]

(d) If the seat backs do not have a firm hand hold, there must be a hand grip or rail
along each aisle to enable occupants to steady themselves while using the aisles in
moderately rough air.

(e) Each projecting object that would injure persons seated or moving about the
airplane in normal flight must be padded.

(f) Each berth must be designed so that the forward part has a padded end board,
canvas diaphragm, or equivalent means, that can withstand the static load reaction of
the occupant when subjected to the forward inertia force specified in § 25.561.

Berths must be free from corners and protuberances likely to cause serious injury to a
person occupying the berth during emergency conditions.

(9) Each crewmember seat at flight deck stations must have provisions for a shoulder
harness. These seats must meet the strength requirements of paragraph (i) of this
section.

(h) Cabin attendant seats must be in the passenger compartment near approved floor
level emergency exits.

(i) Each seat berth, and its supporting structure, must be designed for an occupant
weight of 170 pounds, considering the maximum load factors, inertia forces, and
reactions between the occupant, seat, and safety belt or harness, at each relevant
flight and ground load condition (including the emergency landing conditions
prescribed in § 25.561). For berths, the forward inertia force must be considered in
accordance with paragraph (f) of this section and need not be considered with
respect to the safety belt. In addition-

(1) The structural analysis and testing of the seats, berths, and their supporting
structures may be determined by-

(i) Assuming that the critical load in the forward, sideward, downward, and
rearward directions (as determined from the prescribed flight, ground, and
emergency landing conditions) acts separately; and

(if) Using selected combinations of loads if the required strength in each specified
direction is substantiated;
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(2) Each pilot seat must be designed for the reactions resulting from the application
of the pilot forces prescribed in § 25.395; and

(3) The inertia forces specified in § 25.561 must be multiplied by a factor of 1.33
(instead of the fitting factor prescribed in 8 25.625) in determining the strength of the
attachment of-

(i) Each seat to the structure; and
(if) Each belt or harness to the seat or structure.
b. Guidance.

(I) Paragraph (a). In order for the seat belt to be effective, it should be positioned to lay
across the hip bone and ideally be about 45 degrees from the horizontal. An acceptable range for
this angle is 35 degrees to 55 degrees. An acceptable range for the shoulder harness is 30
degrees above to 5 degrees below the horizontal. Refer to ACs 25.785-1A, “Flight Attendant
Seat and Torso Restraint System Installations,” dated 1/6/94, and 43.13-1A, “Acceptable
Methods, Techniques, and Practices-Aircraft Inspection and Repair (with Errata Sheet),” dated
4/17/72, for related guidance. When testing a seat to demonstrate compliance with the static
requirements of § 25.561, the testing should be conducted with an occupant center of gravity
(CG) location as defined in NAS 809 (referenced in Technical Standard Order (TSO) C39) and
AS8049 (referenced in the current version of TSO-C127). This CG location should be utilized in
any airplane interface load analysis conducted. (Amendment 25-0)

(2) Paragraphs (a) and (c). The FAA issued policy memorandum ANM-03-115-28,
dated October 2, 2003, and titled “Policy Statement on Use of Surrogate Parts When Evaluating
Seatbacks and Seatback Mounted Accessories for Compliance with 88 25.562(c) (5) and
25.785(b) and (d). This policy may be used with any test method used to demonstrate
compliance with blunt force trauma for items mounted on the seatback. The policy is applicable
to Amendment 25-32, for §8 25.785 (a) and (c) as follows: (Amendment 25-0)

(i) In many row-to-row seat configurations, seatback mounted accessories are
installed within the head paths of forward facing seated occupants. In order to demonstrate
compliance with the aforementioned requirements, tests are conducted to assess the injury
potential of these seatbacks and accessories. This policy only addresses head injury caused by
blunt trauma. It does not address parts that become loose or sharp projections that are formed
that may be injurious to a seated occupant during a head impact.

(if) The types of tests that are conducted for blunt trauma assessments are
dependant on the certification basis of the airplane. Typically, airplanes which do not have
8 25.562(c)(5) in their certification basis, must still comply with the more general occupant
protection requirements of 8§ 25.785(a) and (c). Sections 25.785(a) and (c) require that a seat be
designed so that an occupant would not suffer “serious injury” in an emergency landing and that
injurious objects within the striking radius of the head be eliminated. As a result,
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seatbacks/accessories on these airplanes must be evaluated to ensure that an occupant would not
suffer serious head injury from blunt trauma.

(iii) Currently, blunt trauma tests are conducted with seatback mounted accessories
represented by actual production parts or parts that are similar in construction to the production
parts. Industry has informed the FAA that certification delays occur due to the unavailability of
actual accessories for testing. In addition, accessories are typically damaged during certification
tests and are not usable in subsequent tests or for installation and delivery to a customer. Several
specimens of the same part are repeatedly used, and damaged, during certification tests due to
test failures or substantiating alternate seatback designs. This results in significant costs to
manufacturers and customers.

(iv) The FAA has determined that it is acceptable to use a surrogate test article
made of 6061-T4 aluminum which meets the criteria below in lieu of an accessory for
demonstrating compliance with 8§ 25.785(a) and (c) for blunt trauma assessments. An exception
to the use of the surrogate test article occurs when the accessory is more rigid (deflects less and
absorbs less energy during impact) than the plate defined in this AC. In that case, the accessory
should be used in the test(s) and not a surrogate test article. The following criteria are applicable
when using a surrogate test article during blunt trauma testing in accordance with 88 25. 785(a)
and (c):

(A) The surrogate part should be fabricated from 6061-T4 aluminum and have
a minimum thickness of 0.238-inch (i.e., 0.25-inch minus a 0.012-inch manufacturing tolerance)
at all locations. The length and width of the surrogate part should equal, within tolerances, the
length and width of the actual part, respectively.

(B) The exposed surface of the surrogate part that will be impacted should be
flat. That is, it is not required to have the contour of the accessory’s exposed surface represented
by the surrogate part. Note that this is based on typical accessory installations which are
essentially mounted flush with the seatback and have a generally homogeneous contact area.
Small variations in the surface due to the contour of plastic parts may be ignored. Designs that
differ from this (e.g., a design with an exposed structural protrusion) might require the exposed
surface of the actual part to be represented in order to adequately assess head injury potential.

(C) The weight of the surrogate part, and additional ballast if needed, should
be +10 percent of the weight of the actual part.

(D) The surrogate part should be located on the seatback in the same place
(i.e., within manufacturing tolerances for mounting the actual part) where the actual part would
be located in terms of the x and y coordinates in Figure 84-1. The surrogate part should be
located such that the surface, which will be contacted during the test, is at the same location (i.e.,
within manufacturing tolerances for mounting the actual part) where the actual part would be in
terms of the z coordinate (refer to figure 84-1).

(E) The surrogate part should be attached to the seat by the final production
hardware or a conservative representation of the final production hardware. For substantiating
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blunt trauma requirements, a conservative representation of the attachment hardware would be at
least as rigid as the actual hardware. The surrogate part should be mounted so that it would not
move farther or faster, with respect to the seatback, than the actual part during the test.

(F) If the surrogate part cracks during a test, the test results are invalid.

(G) A surrogate part made of a material and thickness other than 6061-T4
aluminum in a nominal thickness of 0.25-inch may be used if an FAA Aircraft Certification
Office finds that it is at least as rigid (i.e., it deflects less and absorbs less energy during the test).
Surrogate test articles which are less rigid than the aluminum surrogate part defined above are
not addressed in this AC. If an applicant desires to use a surrogate part which is less rigid, its use
should be approved through the issue paper process (or equivalent) or by an FAA policy
memorandum. Testing may be required to determine the acceptability of these less rigid
surrogate parts.
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FIGURE 84-1 SURROGATE PART INSTALLED ON SEATBACK
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(3) Paragraphs (a) and (c). The FAA issued policy memorandum ANM-03-115-31,
dated May 9, 2005, and titled “Policy Statement on Conducting Component Level Tests to
Demonstrate Compliance with 8§ 25.785(b) and (d). Appendix 13 of this AC contains the
complete policy memorandum. This policy may be used with any test method used to
demonstrate compliance with blunt force trauma for items mounted on the seatback. The policy
is applicable to Amendment 25-32, for §§ 25.785 (a) and (c). (Amendment 25-0)

(4) Paragraph (c). For sideward facing seats, this change removed the option of a safety
belt plus eliminated any injurious object from within striking radius of the head. This option is
still satisfactory for forward and aft facing seats. The "human cushion™ or unpadded bulkhead
concept is not an adequate energy absorbing rest and therefore does not comply with this version
of the regulation. The shoulder harness may be a diagonal shoulder harness over the forward
shoulder. (Amendment 25-15)

(5) Paragraph (c). The 18-degree requirement applies to both forward and aft facing
seat installations. If the forward direction is considered as 0 degrees or 360 degrees of a circle,
the segments from 18 degrees to 162 degrees and 198 degrees to 342 degrees are considered a
side facing seat and the seat installation must comply with one of the two options stated in the
regulation. (Amendment 25-20)

(6) Paragraph (c)(2). The striking radius of the head is considered to be an arc of 35-
inches whose center is at the intersection of the plane of the uncompressed top of the seat
cushion with the plane of the uncompressed front of the back cushion; commonly referred to as
the cushion reference point (CRP). Previously this was referred to as seat reference point (SRP).
However, with the advent of dynamic seat testing the definition for SRP was changed (refer to
current version of AS8049). The arc width is considered to extend to the centerlines of each
armrest. The arc is actually a section of a cylinder (refer to figure 84-2). Typical installations to
be considered are bulkheads, cabinets, tables and passenger evacuation slide covers. The
installation should not contain any pointed corners or sharp edges. The testing used to
demonstrate that the installation is not injurious must take into account whether the system (e.qg.,
seatback mounted telephone) is allowed to be used during taxi, takeoff and landing. If the
system is allowed to be used during these phases of operation, the testing must consider the
system in both the deployed and stowed position (e.g., seatback mounted telephone in or out of
the cradle). If the sidewall configuration is such that it is potentially hazardous in a combination
of forward and side loads, it should be substantiated even if it might be slightly outside of the
centerline of the armrest. Any surface less than 18-inches above the floor need not be
considered. Surfaces within the 35-inch arc may be padded with energy absorbing material, such
as one-inch of either Ensolite (Type AH, AHC, I3, HHC or HH), Klegecell or Airex 4070.
Foam rubber is not satisfactory since it is an energy storing material. If the padding is easily
removed, there should be acceptable placarding requiring the padding be in place during taxi,
takeoff and landing. (Amendment 25-0)
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FIGURE 84-2 HEAD STRIKE ZONE FOR § 25.785
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(7) Paragraph (c)(2). A flat surface within the 35-inch head strike arc, such as a table or
partition, may be tested to the criteria of Society of Automotive Engineers (SAE) J921 or the
following criteria. Impact injury criteria is discussed in AC 21-22, Injury Criteria for Human
Exposure to Impact. (Amendment 25-0)

(i) A 13-pound bowling ball may be used to simulate the head of a 170-pound
person whose seat belt is fastened and is subjected to 9g. (Amendment 25-0)

(if) The ball shall impact the surface with at least 2780-inch-pounds of energy.
(Amendment 25-0)

(ili) The attachments of the test article shall not fail completely. (Amendment 25-0)

(iv) No parts shall become loose or sharp projections be formed that would be
hazardous to the passengers. (Amendment 25-0)

(v) The test article may deform locally. (Amendment 25-0)

(vi) The surface being tested should perform equal to or better than a previously
approved surface. The intent of this comparative test method is to test similar items (e.g., a
seatback that does not have a telephone with a seatback that has a telephone installed). This test
method should not be used to compare a seatback to an armrest. (Amendment 25-0)

(8) Paragraph (c)(2). (Amendment 25-0)

(i) Some passenger seats are designed with armrests that pivot upward such that the
armrest could protrude beyond the seatbacks resulting in a potentially hazardous condition to
persons seated behind these seats. Armrests that are adequately delethalized or restricted such
that they cannot protrude aft of either seatback in any position are acceptable. (Amendment 25-0)

(if) Armrests that are offset can be within the headstrike path of an occupant to the
rear. Armrests within the striking radius of the head that are:

(A) bounded on both sides of the armrest by the seat backs and are offset more
than 2-inches from the armrests of the seat to the rear, or

(B) forward of an additional (exposed) seat in the row behind it, such that the
forward armrest is bounded on one side only are considered to be injurious objects. The head
must be protected from these injurious objects by some additional means such as padding.
Armrests that are bounded only on one side and not offset from the armrest of the seat in the rear
are not considered to be injurious objects. (Amendment 25-0)

(9) Paragraph (c)(2). The FAA issued policy memorandum 02-115-15, dated

November 25, 2002, titled “New Policy with respect to compliance with § 25.785(d),
Amendment 25-88, for certification of passenger seat armrests.” The policy in this
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memorandum may be used for demonstrating compliance with § 25.785(c)(2), Amendment 25-
32, and is provided below.

(i) Armrests that might possibly be struck by persons seated behind (aft of) them
are characterized as “bounded” or “unbounded.” Bounded armrests are defined as follows:

(A) An armrest that has a seatback on both sides, with the distance between
the structure of the adjacent seatbacks no greater than five inches, or

(B) An armrest that has a seatback on one side and the airplane sidewall panel
or a wall that is part of an airplane furnishing (e.g., galley, closet, lavatory) on the other side with
the distance between the structure of the seatback and the panel/wall no greater than five inches.

(if) For purposes of this AC, the structure of the seatback is considered to be the
parts of the seatback with load carrying capability. It does not include upholstery material or soft
foam installed for occupant comfort. In some seat designs there is a metal frame in the seatback
that forms the support structure to which the foam and upholstery are used to provide the shape
of the seatback. When measuring the distance between the structure of the adjacent seatbacks of
no greater than five inches, the measurement would be between these metal or composite
supports structures.

(ii1) Unbounded armrests are those that do not meet either definition above.
Additionally, seat places that are located aft of unbounded armrests may be characterized as
either “exposed” or “non-exposed.” The non-exposed seat place is typically an aisle seat place,
i.e., located adjacent to a passenger aisle (refer to figure 84-3). The exposed seat place is
typically located where the number of seats in the row forward is different from that of the seat
row aft. For example, near Type Il overwing exits, many airplanes have a double seat installed
inboard of the exit with an empty space between the seat and the exit. The seat row aft of the
double seat has a triple seat (refer to figure 84-4). In figure 84-4, seat place “A” is an exposed
seat place that makes the outboard armrest of the double seat an unbounded exposed armrest.

(iv) The definitions above apply to all armrests in the airplane as applicable. The
existing policy contained in this AC paragraphs 81b(5) and 81b(7) are still applicable to the
armrests identified in the new policy below.

(A) Note: The policy below addresses armrests within the 35-inch head strike
arc and surfaces 18-inches and greater above the floor. Armrests outside the 35-inch head strike
arc and armrest surfaces less than 18-inches above the floor are acceptable as defined in this AC
paragraphs 81b(5) and 81b(7).

(B) Anarmrest is acceptable by inspection if the armrests of two consecutive
(i.e., one aft of the other) seat assemblies (seats need not be of the same part number) are offset
no greater 0.5-inch total, including design and production tolerances.

(C) Bounded armrests and non-exposed unbounded armrests are acceptable if:
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(1) The armrests of two consecutive seat assemblies are offset greater
than 0.5-inch but no greater than two (2)-inches total, including design, and production
tolerances, and

(2) The breakover feature of the seatback(s) adjacent to the armrest in the
forward seat assembly is (are) locked out.

(D) The seatback breakover feature may be locked out by any method that
requires a tool to release the lock out provision. The lockout of the breakover feature must be
effective for the seatback in the upright position used for taxi, takeoff and landing. Seatbacks
incorporating an energy absorbing feature to meet the HIC requirements of § 25.562 are
considered to have the breakover lockout and are acceptable. Whatever the method of seatback
breakover lock out, there typically is some movement of the seatback. This movement of the
seatback is acceptable as long as when the seatback is moved to the worst case position by a
small hand load applied to the top of the seatback, the armrest is still afforded protection by the
seatback, with the end of the top of the armrest being forward of the aft side of the seatback.

(E) Bounded armrests and non-exposed unbounded armrests, where the offset
is greater than two (2)-inches total, including design and production tolerances, need to be
addressed as being injurious objects within the striking radius of the head, e.g., by padding the
armrest.

(F) Exposed unbounded armrests; if the armrests of two consecutive seat
assemblies that are offset by more than 0.5-inch total, including design and production
tolerances, need to be addressed as being injurious objects within the striking radius of the head,
e.g., by padding the armrest.

(G) Armrests that are padded (using appropriate padding material as described
in paragraph 81b(5) of this AC) must have the padding cover the length of the armrest that is
encompassed by 35-inch and smaller head strike arcs. Bounded armrests, where the seatback(s)
have the breakover feature locked out, need not be padded to encompass the entire 35-inch head
strike arc because the seatbacks prevent the contact of the armrest on the forward side of the
seatback(s). Therefore, these armrests need only be padded to the forward edge of the
seatback(s) in their upright position achieved after the small hand force is applied to the
seatback. Portions of the armrest surface that cannot be contacted by the head are not required to
be padded, e.g., the lower (or under) surface of a curved armrest.

(H) As an alternative to the use of padding, surfaces within the striking radius
of the head that translate out of the striking radius under a nominal (10 pound) load may be
considered to provide adequate protection, e.g., armrests that have been pivoted upward, which
pivot downward out of the head strike arc under the nominal load. During an evaluation of this
feature, the load must be applied in a direction that approximates the motion of a seated and
belted occupant in the seat aft of the armrest under crash conditions.
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FIGURE 84-3 ARMREST OFFSET
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(10) Paragraph (d). The seat back may serve as a firm hand hold. Since many seats are
capable of breaking over, the breakover load must be adequate to be considered firm. A load of
25 Ibs minimum, acting horizontally, is considered adequate when applied at the top center of
the seat back. (Refer to paragraph 411b.(10) for maximum breakover force.) Very large seat
pitches (in excess of 65-inches) may not permit the seatbacks to act as a handhold. This is due to
both distance between the seatbacks and the capability of the seats to have very large amounts of
recline. In this case, it may be necessary to install supplementary features to serve as handholds.
Seat mounted headrests that move relative to the seatback do not need to be assessed for their
ability to provide a firm handhold, provided the seatback remains available for use as a
handhold, and meets the criteria identified above. Other interior features such as class dividers,
closets and other monuments may also serve as acceptable handholds if they provide a surface
for occupants to push against to steady themselves while moving about the cabin interior.
(Amendment 25-0)

(11) Paragraph (f). Each berth installation should include a seat belt located
approximately at the occupant's pelvis. For a berth installation with the feet facing forward, a
bag, enclosing the legs to catch the upper torso when subjected to 9g, would be satisfactory in
lieu of a padded end board. If the head is facing forward, a strap over each shoulder
configuration would be satisfactory. If the berth is side facing, a padded side board or two belts,
located approximately at the thighs and approximately at the chest, would be satisfactory.
(Amendment 25-0)

(12) Paragraph (h). Flight attendant seats that are provided for the airplane
configuration should be installed near the approved floor level emergency exits. This should not
be interpreted as a requirement to install flight attendant seats at each floor level exit. “Near” is
defined in AC 25.785-1A. (Amendment 25-0)

(13) Paragraph (i). In order to reduce the deceleration "g" forces on occupants, some
forward facing seats are designed to collapse. Usually, the design incorporates collapsible front
legs. Such is acceptable if the collapse does not occur until a minimum of 8g has been applied.
After the collapse has occurred, the ultimate load of 9g should be applied and maintained for the
required three seconds. The activation of the energy absorbing feature should not result in
occupant injury. Various dimensions, such as 35-inches to injurious object clearance, aisle width
and clearance, and interference with exits, should be evaluated before and after activation of the
energy absorbing feature. Required dimensional clearances, such as aisles, passageways, flight
attendant assist spaces, exit opening envelopes, and clearance between seats and potentially
injurious surfaces must be maintained after the energy-absorbing feature is activated. The final
position of the seat should not trap occupants. When testing a seat to demonstrate compliance
with the static requirements of 8 25.561, the testing should be conducted with an occupant center
of gravity (CG) location as defined in NAS 809 (referenced in Technical Standard Order (TSO)
C39) and AS8049 (referenced in the current version of TSO-C127). This CG location should be
utilized in any airplane interface load analysis conducted. (Amendment 25-0)

(14) Paragraph (i). Technical Standard Order (TSO)-C22 is applicable only to seat
belts. Technical Standard Order C114 may be applicable to shoulder harnesses, or they may be
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approved as part of the airplane. Sled tests with anthropomorphic dummies have shown that
shoulder harness loads for forward facing seats can vary between 40 percent and 60 percent of
the total load. Therefore, it is acceptable to substantiate a shoulder harness load of 60 percent
(Refer to AC 25.785-1A, “Flight Attendant Seat and Torso Restraint System Installations,” dated
1/6/94): 0.6x9gx170 Ibs =918 Ibs . If the seat belt is not approved under TSO-C22 or later
revision, it should be approved as part of the airplane. The seat belt should be substantiated for
100 percent of the occupant load: 9g x 170 Ibs = 1530 Ibs . This is necessary even if the
shoulder harness is permanently attached to the seat belt, since it is usually possible to utilize the
seat belt without using the shoulder harness. The 1.33 fitting factor is applicable to these
configurations. (Amendment 25-0)

(15) Paragraph (i)(1)(i). A seat is normally approved to TSO-C39 or later revision.
This approval may not account for the critical load when occupied by less than maximum
occupants, e.g., one or two occupants in a triple seat. In some seat designs, occupancy by less
than the maximum could be a critical design load for a particular structural member. All
possible combinations of seat place occupancy should be substantiated by test or analysis. The
loads for underseat baggage restraint systems attached to the seat should be added to seat loads.
Refer to 8 25.787 guidance for underseat baggage criteria. This can be done by the TSO
manufacturer when doing the TSO substantiation or by the applicant who is installing the seat.
(Amendment 25-0)

(16) Paragraph (i)(3). The 1.33 factor is only required to be applied to the stated
attachments. This factor should be applied to both ends of each attachment, (i.e., the seat end
and the airplane end) and the fitting. If the applicant wishes to test the entire seat and belt
assembly to this 1.33 factor, it is satisfactory. (Amendment 25-0)

85. AMENDMENT 25-51, Effective March 6, 1980.

a. Regulation.

(a) Each seat, berth, safety belt, harness, and adjacent part of the airplane at each
station designated as occupiable during takeoff and landing must be designed so that
a person making proper use of these facilities will not suffer serious injury in an
emergency landing as a result of the inertia forces specified in § 25.561.

(b) Each seat and berth must be approved.

(c) Each occupant of a seat that makes more than an 18 degree angle with the
vertical plane containing the airplane centerline, must be protected from head injury
by a safety belt and an energy absorbing rest that will support the arms, shoulders,
head, and sine, or by a safety belt and shoulder harness that will prevent the head
from contacting any injurious object. Each occupant of any other seat must be
protected from head injury by a safety belt and, as appropriate to the type, location,
and angle of facing of each seat, by one or more of the following:
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(1) A shoulder harness that will prevent the head from contacting any injurious
object.

(2) The elimination of any injurious object within striking radius of the head.
(3) An energy absorbing rest that will support the arms, shoulders, head, and spine.

(d) If the seat backs do not have a firm hand hold, there must be a hand grip or rail
along each aisle to enable occupants to steady themselves while using the aisles in
moderately rough air.

(e) Each projecting object that would injure persons seated or moving about the
airplane in normal flight must be padded.

(f) Each berth must be designed so that the forward part has a padded end board,
canvas diaphragm, or equivalent means, that can withstand the static load reaction of
the occupant when subjected to the forward inertia force specified in § 25.561.

Berths must be free from corners and protuberances likely to cause serious injury to a
person occupying the berth during emergency conditions.

[(g) Each seat at a flight deck station must have a combined safety belt and shoulder
harness with a single-point release that permits the flight desk occupant, when seated
with safety belt and shoulder harness fastened, to perform all of the occupant'’s
necessary flight deck functions. There must be a means to secure each combined
safety belt and shoulder harness when not in use, to prevent interference with the
operation of the airplane and with rapid egress in an emergency.

(h) Flight attendant seats in passenger compartments must be near required floor
level emergency exits and be equipped with a restraint system consisting of a
combined safety belt and shoulder harness unit with a single point release. There
must be means to secure each combined safety belt and shoulder harness, when not in
use, to prevent interference with rapid egress in an emergency. In addition-

(1) To the extend possible without compromising their proximity to required floor
level emergency exits, flight attendant seats must be located to provide a direct view
of the cabin area for which the flight attendant is individually responsible.

(2) Flight attendant seats must-

(i) Either be forward or rearward facing, with an energy absorbing rest that is
designed to support the arms, shoulders, head, and spine; and

(if) Be positioned so that when not in use they will not interfere with the use of
passageways and exits.
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(i) Each seat, berth, and its supporting structure, must be designed for an occupant
weight of 170 pounds, considering the maximum load factors, inertia forces, and
reactions between the occupant, seat, and safety belt, harness or both at each
relevant flight and ground load condition (including the emergency landing
conditions prescribed in 8 25.561). For berths, the forward inertia force must be
considered in accordance with paragraph (f) of this section and need not be
considered with respect to the safety belt. In addition-]

(1) The structural analysis and testing of the seats, berths, and their supporting
structures may be determined by-

(i) Assuming that the critical load in the forward, sideward, downward, and
rearward directions (as determined from the prescribed flight, ground, and
emergency landing conditions) acts separately; and

(if) Using selected combinations of loads if the required strength in each specified
direction is substantiated;

(2) Each pilot seat must be designed for the reactions resulting from the application
of the pilot forces prescribed in § 25.395; and

(3) The inertia forces specified in § 25.561 must be multiplied by a factor of 1.33
(instead of the fitting factor prescribed in 8 25.625) in determining the strength of the
attachment of-

(i) Each seat to the structure; and
(if) Each belt or harness to the seat or structure.

(J) Each flight attendant seat must be located to minimize the probability of its
occupant suffering injury by being struck by items dislodged in a galley, or from a
stowage compartment or serving cart. All items expected in these locations in service
must be considered.

(k) Each forward observer's seat required by the operating rules must be
shown to be suitable for use in conducting the enroute inspections prescribed
by § 121.581(a).]

b. Guidance.

() Paragraph (a). In order for the seat belt to be effective, it should be positioned to lay
across the hip bone and ideally be about 45 degrees from the horizontal. An acceptable range for
this angle is 35 degrees to 55 degrees. An acceptable range for the shoulder harness is 30
degrees above to 5 degrees below the horizontal. Refer to ACs 25.785-1A, “Flight Attendant
Seat and Torso Restraint System Installations,” dated 1/6/94, and 43.13-1A, “Acceptable
Methods, Techniques, and Practices-Aircraft Inspection and Repair (with Errata Sheet),” dated
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4/17/72, for related guidance. When testing a seat to demonstrate compliance with the static
requirements of 8 25.561, the testing should be conducted with an occupant center of gravity
(CG) location as defined in NAS 809 (referenced in Technical Standard Order (TSO) C39) and
AS8049 (referenced in the current version of TSO-C127). This CG location should be utilized in
any airplane interface load analysis conducted. (Amendment 25-0)

(2) Paragraphs (a) and (c). The FAA issued policy memorandum ANM-03-115-28,
dated October 2, 2003, and titled “Policy Statement on Use of Surrogate Parts When Evaluating
Seatbacks and Seatback Mounted Accessories for Compliance with 88§ 25.562(c) (5) and
25.785(b) and (d). This policy may be used with any test method used to demonstrate
compliance with blunt force trauma for items mounted on the seatback. The policy is applicable
to Amendment 25-51, for 88 25.785 (a) and (c) as follows: (Amendment 25-0)

(i) In many row-to-row seat configurations, seatback mounted accessories are
installed within the head paths of forward facing seated occupants. In order to demonstrate
compliance with the aforementioned requirements, tests are conducted to assess the injury
potential of these seatbacks and accessories. This policy only addresses head injury caused by
blunt trauma. It does not address parts that become loose or sharp projections that are formed
that may be injurious to a seated occupant during a head impact.

(if) The types of tests that are conducted for blunt trauma assessments are
dependant on the certification basis of the airplane. Typically, airplanes which do not have
8§ 25.562(c)(5) in their certification basis, must still comply with the more general occupant
protection requirements of 8§ 25.785(a) and (c). Sections 25.785(a) and (c) require that a seat be
designed so that an occupant would not suffer “serious injury” in an emergency landing and that
injurious objects within the striking radius of the head be eliminated. As a result,
seatbacks/accessories on these airplanes must be evaluated to ensure that an occupant would not
suffer serious head injury from blunt trauma.

(iii) Currently, blunt trauma tests are conducted with seatback mounted accessories
represented by actual production parts or parts that are similar in construction to the production
parts. Industry has informed the FAA that certification delays occur due to the unavailability of
actual accessories for testing. In addition, accessories are typically damaged during certification
tests and are not usable in subsequent tests or for installation and delivery to a customer. Several
specimens of the same part are repeatedly used, and damaged, during certification tests due to
test failures or substantiating alternate seatback designs. This results in significant costs to
manufacturers and customers.

(iv) The FAA has determined that it is acceptable to use a surrogate test article
made of 6061-T4 aluminum which meets the criteria below in lieu of an accessory for
demonstrating compliance with 88 25.785(a) and (c) for blunt trauma assessments. An exception
to the use of the surrogate test article occurs when the accessory is more rigid (deflects less and
absorbs less energy during impact) than the plate defined in this AC. In that case, the accessory
should be used in the test(s) and not a surrogate test article. The following criteria are applicable
when using a surrogate test article during blunt trauma testing in accordance with 8§ 25. 785(a)
and (c):
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(A) The surrogate part should be fabricated from 6061-T4 aluminum and have
a minimum thickness of 0.238-inch (i.e., 0.25-inch minus a 0.012-inch manufacturing tolerance)
at all locations. The length and width of the surrogate part should equal, within tolerances, the
length and width of the actual part, respectively.

(B) The exposed surface of the surrogate part that will be impacted should be
flat. That is, it is not required to have the contour of the accessory’s exposed surface represented
by the surrogate part. Note that this is based on typical accessory installations which are
essentially mounted flush with the seatback and have a generally homogeneous contact area.
Small variations in the surface due to the contour of plastic parts may be ignored. Designs that
differ from this (e.g., a design with an exposed structural protrusion) might require the exposed
surface of the actual part to be represented in order to adequately assess head injury potential.

(C) The weight of the surrogate part, and additional ballast if needed, should
be +10 percent of the weight of the actual part.

(D) The surrogate part should be located on the seatback in the same place
(i.e., within manufacturing tolerances for mounting the actual part) where the actual part would
be located in terms of the x and y coordinates in Figure 85-1. The surrogate part should be
located such that the surface, which will be contacted during the test, is at the same location (i.e.,
within manufacturing tolerances for mounting the actual part) where the actual part would be in
terms of the z coordinate (refer to figure 85-1).

(E) The surrogate part should be attached to the seat by the final production
hardware or a conservative representation of the final production hardware. For substantiating
blunt trauma requirements, a conservative representation of the attachment hardware would be at
least as rigid as the actual hardware. The surrogate part should be mounted so that it would not
move farther or faster, with respect to the seatback, than the actual part during the test.

(F) If the surrogate part cracks during a test, the test results are invalid.

(G) A surrogate part made of a material and thickness other than 6061-T4
aluminum in a nominal thickness of 0.25-inch may be used if an FAA Aircraft Certification
Office finds that it is at least as rigid (i.e., it deflects less and absorbs less energy during the test).
Surrogate test articles which are less rigid than the aluminum surrogate part defined above are
not addressed in this AC. If an applicant desires to use a surrogate part which is less rigid, its use
should be approved through the issue paper process (or equivalent) or by an FAA policy
memorandum. Testing may be required to determine the acceptability of these less rigid
surrogate parts.
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FIGURE 85-1 SURROGATE PART INSTALLED ON SEATBACK
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(3) Paragraphs (a) and (c). The FAA issued policy memorandum ANM-03-115-31,
dated May 9, 2005, and titled “Policy Statement on Conducting Component Level Tests to
Demonstrate Compliance with 8§ 25.785(b) and (d). Appendix 13 of this AC contains the
complete policy memorandum. This policy may be used with any test method used to
demonstrate compliance with blunt force trauma for items mounted on the seatback. The policy
is applicable to Amendment 25-51, for 8§ 25.785 (a) and (c). (Amendment 25-0)

(4) Paragraph (c). For sideward facing seats, this change removed the option of a safety
belt plus eliminated any injurious object from within striking radius of the head. This option is
still satisfactory for forward and aft facing seats. The "human cushion™ or unpadded bulkhead
concept is not an adequate energy absorbing rest and therefore does not comply with this version
of the regulation. The shoulder harness may be a diagonal shoulder harness over the forward
shoulder. (Amendment 25-15)

(5) Paragraph (c). The 18-degree requirement applies to both forward and aft facing
seat installations. If the forward direction is considered as 0 degrees or 360 degrees of a circle,
the segments from 18 degrees to 162 degrees and 198 degrees to 342 degrees are considered a
side facing seat and the seat installation must comply with one of the two options stated in the
regulation. (Amendment 25-20)

(6) Paragraph (c)(2). The striking radius of the head is considered to be an arc of 35-
inches whose center is at the intersection of the plane of the uncompressed top of the seat
cushion with the plane of the uncompressed front of the back cushion; commonly referred to as
the cushion reference point (CRP). Previously this was referred to as seat reference point (SRP).
However, with the advent of dynamic seat testing the definition for SRP was changed (refer to
current version of AS8049). The arc width is considered to extend to the centerlines of each
armrest. The arc is actually a section of a cylinder (refer to figure 85-2). Typical installations to
be considered are bulkheads, cabinets, tables and passenger evacuation slide covers. The
installation should not contain any pointed corners or sharp edges. The testing used to
demonstrate that the installation is not injurious must take into account whether the system (e.qg.,
seatback mounted telephone) is allowed to be used during taxi, takeoff and landing. If the
system is allowed to be used during these phases of operation, the testing must consider the
system in both the deployed and stowed position (e.g., seatback mounted telephone in or out of
the cradle). If the sidewall configuration is such that it is potentially hazardous in a combination
of forward and side loads, it should be substantiated even if it might be slightly outside of the
centerline of the armrest. Any surface less than 18-inches above the floor need not be
considered. Surfaces within the 35-inch arc may be padded with energy absorbing material, such
as one-inch of either Ensolite (Type AH, AHC, I3, HHC or HH), Klegecell or Airex 4070.
Foam rubber is not satisfactory since it is an energy storing material. If the padding is easily
removed, there should be acceptable placarding requiring the padding be in place during taxi,
takeoff and landing. (Amendment 25-0)
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FIGURE 85-2 HEAD STRIKE ZONE FOR § 25.785
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(7) Paragraph (c)(2). A flat surface within the 35-inch head strike arc, such as a table or
partition, may be tested to the criteria of Society of Automotive Engineers (SAE) J921 or the
following criteria. Impact injury criteria is discussed in AC 21-22, Injury Criteria for Human
Exposure to Impact. (Amendment 25-0)

(i) A 13-pound bowling ball may be used to simulate the head of a 170-pound
person whose seat belt is fastened and is subjected to 9g. (Amendment 25-0)

(if) The ball shall impact the surface with at least 2780-inch-pounds of energy.
(Amendment 25-0)

(ili) The attachments of the test article shall not fail completely. (Amendment 25-0)

(iv) No parts shall become loose or sharp projections be formed that would be
hazardous to the passengers. (Amendment 25-0)

(v) The test article may deform locally. (Amendment 25-0)

(vi) The surface being tested should perform equal to or better than a previously
approved surface. The intent of this comparative test method is to test similar items (e.g., a
seatback that does not have a telephone with a seatback that has a telephone installed). This test
method should not be used to compare a seatback to an armrest. (Amendment 25-0)

(8) Paragraph (c)(2). (Amendment 25-0)

(i) Some passenger seats are designed with armrests that pivot upward such that the
armrest could protrude beyond the seatbacks resulting in a potentially hazardous condition to
persons seated behind these seats. Armrests that are adequately delethalized or restricted such
that they cannot protrude aft of either seatback in any position are acceptable. (Amendment 25-0)

(if) Armrests that are offset can be within the headstrike path of an occupant to the
rear. Armrests within the striking radius of the head that are:

(A) bounded on both sides of the armrest by the seat backs and are offset more
than 2-inches from the armrests of the seat to the rear, or

(B) forward of an additional (exposed) seat in the row behind it, such that the
forward armrest is bounded on one side only are considered to be injurious objects. The head
must be protected from these injurious objects by some additional means such as padding.
Armrests that are bounded only on one side and not offset from the armrest of the seat in the rear
are not considered to be injurious objects. (Amendment 25-0)

(9) Paragraph (c)(2). The FAA issued policy memorandum 02-115-15, dated

November 25, 2002, titled “New Policy with respect to compliance with § 25.785(d),
Amendment 25-88, for certification of passenger seat armrests.” The policy in this
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memorandum may be used for demonstrating compliance with § 25.785(c)(2), Amendment 25-
51, and is provided below.

(i) Armrests that might possibly be struck by persons seated behind (aft of) them
are characterized as “bounded” or “unbounded.” Bounded armrests are defined as follows:

(A) An armrest that has a seatback on both sides, with the distance between
the structure of the adjacent seatbacks no greater than five inches, or

(B) An armrest that has a seatback on one side and the airplane sidewall panel
or a wall that is part of an airplane furnishing (e.g., galley, closet, lavatory) on the other side with
the distance between the structure of the seatback and the panel/wall no greater than five inches.

(if) For purposes of this AC, the structure of the seatback is considered to be the
parts of the seatback with load carrying capability. It does not include upholstery material or soft
foam installed for occupant comfort. In some seat designs there is a metal frame in the seatback
that forms the support structure to which the foam and upholstery are used to provide the shape
of the seatback. When measuring the distance between the structure of the adjacent seatbacks of
no greater than five inches, the measurement would be between these metal or composite
supports structures.

(ii1) Unbounded armrests are those that do not meet either definition above.
Additionally, seat places that are located aft of unbounded armrests may be characterized as
either “exposed” or “non-exposed.” The non-exposed seat place is typically an aisle seat place,
i.e., located adjacent to a passenger aisle (refer to figure 85-3). The exposed seat place is
typically located where the number of seats in the row forward is different from that of the seat
row aft. For example, near Type Il overwing exits, many airplanes have a double seat installed
inboard of the exit with an empty space between the seat and the exit. The seat row aft of the
double seat has a triple seat (Refer to figure 85-4). In Figure 85-4, seat place “A” is an exposed
seat place that makes the outboard armrest of the double seat an unbounded exposed armrest.

(iv) The definitions above apply to all armrests in the airplane as applicable. The
existing policy contained in this AC paragraphs 81b(5) and 81b(7) are still applicable to the
armrests identified in the new policy below.

(A) Note: The policy below addresses armrests within the 35-inch head strike
arc and surfaces 18-inches and greater above the floor. Armrests outside the 35-inch head strike
arc and armrest surfaces less than 18-inches above the floor are acceptable as defined in this AC
paragraphs 81b(5) and 81b(7).

(B) Anarmrest is acceptable by inspection if the armrests of two consecutive
(i.e., one aft of the other) seat assemblies (seats need not be of the same part number) are offset
no greater 0.5-inch total, including design and production tolerances.

(C) Bounded armrests and non-exposed unbounded armrests are acceptable if:
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(1) The armrests of two consecutive seat assemblies are offset greater
than 0.5-inch but no greater than two (2)-inches total, including design, and production
tolerances, and

(2) The breakover feature of the seatback(s) adjacent to the armrest in the
forward seat assembly is (are) locked out.

(D) The seatback breakover feature may be locked out by any method that
requires a tool to release the lock out provision. The lockout of the breakover feature must be
effective for the seatback in the upright position used for taxi, takeoff and landing. Seatbacks
incorporating an energy absorbing feature to meet the HIC requirements of § 25.562 are
considered to have the breakover lockout and are acceptable. Whatever the method of seatback
breakover lock out, there typically is some movement of the seatback. This movement of the
seatback is acceptable as long as when the seatback is moved to the worst case position by a
small hand load applied to the top of the seatback, the armrest is still afforded protection by the
seatback, with the end of the top of the armrest being forward of the aft side of the seatback.

(E) Bounded armrests and non-exposed unbounded armrests, where the offset
is greater than two (2)-inches total, including design and production tolerances, need to be
addressed as being injurious objects within the striking radius of the head, e.g., by padding the
armrest.

(F) Exposed unbounded armrests; if the armrests of two consecutive seat
assemblies that are offset by more than 0.5-inch total, including design and production
tolerances, need to be addressed as being injurious objects within the striking radius of the head,
e.g., by padding the armrest.

(G) Armrests that are padded (using appropriate padding material as described
in paragraph 81b(5) of this AC) must have the padding cover the length of the armrest that is
encompassed by 35-inch and smaller head strike arcs. Bounded armrests, where the seatback(s)
have the breakover feature locked out, need not be padded to encompass the entire 35-inch head
strike arc because the seatbacks prevent the contact of the armrest on the forward side of the
seatback(s). Therefore, these armrests need only be padded to the forward edge of the
seatback(s) in their upright position achieved after the small hand force is applied to the
seatback. Portions of the armrest surface that cannot be contacted by the head are not required to
be padded, e.g., the lower (or under) surface of a curved armrest.

(H) As an alternative to the use of padding, surfaces within the striking radius
of the head that translate out of the striking radius under a nominal (10 pound) load may be
considered to provide adequate protection, e.g., armrests that have been pivoted upward, which
pivot downward out of the head strike arc under the nominal load. During an evaluation of this
feature, the load must be applied in a direction that approximates the motion of a seated and
belted occupant in the seat aft of the armrest under crash conditions.
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FIGURE 85-3 ARMREST OFFSET
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(10) Paragraph (d). The seat back may serve as a firm hand hold. Since many seats are
capable of breaking over, the breakover load must be adequate to be considered firm. A load of
25 Ibs minimum, acting horizontally, is considered adequate when applied at the top center of
the seat back. (Refer to paragraph 411b.(10) for maximum breakover force.) Very large seat
pitches (in excess of 65-inches) may not permit the seatbacks to act as a handhold. This is due to
both distance between the seatbacks and the capability of the seats to have very large amounts of
recline. In this case, it may be necessary to install supplementary features to serve as handholds.
Seat mounted headrests that move relative to the seatback do not need to be assessed for their
ability to provide a firm handhold, provided the seatback remains available for use as a
handhold, and meets the criteria identified above. Other interior features such as class dividers,
closets and other monuments may also serve as acceptable handholds if they provide a surface
for occupants to push against to steady themselves while moving about the cabin interior.
(Amendment 25-0)

(11) Paragraph (f). Each berth installation should include a seat belt located
approximately at the occupant's pelvis. For a berth installation with the feet facing forward, a
bag, enclosing the legs to catch the upper torso when subjected to 9g, would be satisfactory in
lieu of a padded end board. If the head is facing forward, a strap over each shoulder
configuration would be satisfactory. If the berth is side facing, a padded side board or two belts,
located approximately at the thighs and approximately at the chest, would be satisfactory.
(Amendment 25-0)

(12) Paragraphs (g) and (h). The combined safety belt and shoulder harness should
consist of a standard safety belt and a shoulder harness with a strap over each shoulder. The
shoulder harness straps should be as close to the neck as possible and may join behind the neck
or each strap may attach separately to structure. In the front, the shoulder harness straps should
attach to the buckle or safety belt near the buckle. Some harness geometries have been found
acceptable where the shoulder harness straps are attached to the seat belt attach fittings. Ideally,
the buckle should be located near the center of the torso. The single point release should be one
action in which both the safety belt and shoulder harness are released simultaneously. The
means provided to secure each combined safety belt and harness should be designed so that the
belt and harness strap material does not get repeatedly creased over a long period of wear.
(Amendment 25-51)

(13) Paragraphs (g), (h) and (j). Refer to AC 25.785-1A, Flight Attendant Seat and
Torso Restraint System Installations, dated 1/6/94, for additional acceptable means of
compliance. (Amendment 25-51)

(14) Paragraph (h). Flight attendant seats that are provided for the airplane
configuration should be installed near the approved floor level emergency exits. This should not
be interpreted as a requirement to install flight attendant seats at each floor level exit. “Near” is
defined in AC 25.785-1A. (Amendment 25-0)

(15) Paragraph (i). In order to reduce the deceleration "g" forces on occupants, some
forward facing seats are designed to collapse. Usually, the design incorporates collapsible front
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legs. Such is acceptable if the collapse does not occur until a minimum of 8g has been applied.
After the collapse has occurred, the ultimate load of 9g should be applied and maintained for the
required three seconds. The activation of the energy absorbing feature should not result in
occupant injury. Various dimensions, such as 35-inches to injurious object clearance, aisle width
and clearance, and interference with exits, should be evaluated before and after activation of the
energy absorbing feature. Required dimensional clearances, such as aisles, passageways, flight
attendant assist spaces, exit opening envelopes, and clearance between seats and potentially
injurious surfaces must be maintained after the energy-absorbing feature is activated. The final
position of the seat should not trap occupants. When testing a seat to demonstrate compliance
with the static requirements of § 25.561, the testing should be conducted with an occupant center
of gravity (CG) location as defined in NAS 809 (referenced in Technical Standard Order (TSO)
C39) and AS8049 (referenced in the current version of TSO-C127). This CG location should be
utilized in any airplane interface load analysis conducted. (Amendment 25-0)

(16) Paragraph (i). Technical Standard Order (TSO)-C22 is applicable only to seat
belts. Technical Standard Order C114 may be applicable to shoulder harnesses, or they may be
approved as part of the airplane. Sled tests with anthropomorphic dummies have shown that
shoulder harness loads for forward facing seats can vary between 40 percent and 60 percent of
the total load. Therefore, it is acceptable to substantiate a shoulder harness load of 60 percent
(Refer to AC 25.785-1A, “Flight Attendant Seat and Torso Restraint System Installations,” dated
1/6/94): 0.6x9gx170 Ibs =918 Ibs . If the seat belt is not approved under TSO-C22 or later
revision, it should be approved as part of the airplane. The seat belt should be substantiated for
100 percent of the occupant load: 9g x 170 Ibs = 1530 Ibs . This is necessary even if the
shoulder harness is permanently attached to the seat belt, since it is usually possible to utilize the
seat belt without using the shoulder harness. The 1.33 fitting factor is applicable to these
configurations. (Amendment 25-0)

(17) Paragraph (i)(1)(i). A seat is normally approved to TSO-C39 or later revision.
This approval may not account for the critical load when occupied by less than maximum
occupants, e.g., one or two occupants in a triple seat. In some seat designs, occupancy by less
than the maximum could be a critical design load for a particular structural member. All
possible combinations of seat place occupancy should be substantiated by test or analysis. The
loads for underseat baggage restraint systems attached to the seat should be added to seat loads.
Refer to § 25.787 guidance for underseat baggage criteria. This can be done by the TSO
manufacturer when doing the TSO substantiation or by the applicant who is installing the seat.
(Amendment 25-0)

(18) Paragraph (i)(3). The 1.33 factor is only required to be applied to the stated
attachments. This factor should be applied to both ends of each attachment, (i.e., the seat end
and the airplane end) and the fitting. If the applicant wishes to test the entire seat and belt
assembly to this 1.33 factor, it is satisfactory. (Amendment 25-0)
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86. AMENDMENT 25-64, Effective June 16, 1988.

a. Requlation.

[(a) Each seat, berth, safety belt, harness, and adjacent part of the airplane at each
station designated as occupiable during takeoff and landing must be designed so that
a person making proper use of these facilities will not suffer serious injury in an
emergency landing as a result of inertia forces specified in § 25.561 and 25.562.]

(b) Each seat and berth must be approved.

(c) Each occupant of a seat that makes more than an 18 degree angle with the
vertical plane containing the airplane centerline, must be protected from head injury
by a safety belt and an energy absorbing rest that will support the arms, shoulders,
head, and sine, or by a safety belt and shoulder harness that will prevent the head
from contacting any injurious object. Each occupant of any other seat must be
protected from head injury by a safety belt and, as appropriate to the type, location,
and angle of facing of each seat, by one or more of the following:

(1) A shoulder harness that will prevent the head from contacting any injurious
object.

(2) The elimination of any injurious object within striking radius of the head.
(3) An energy absorbing rest that will support the arms, shoulders, head, and spine.

(d) If the seat backs do not have a firm hand hold, there must be a hand grip or rail
along each aisle to enable occupants to steady themselves while using the aisles in
moderately rough air.

(e) Each projecting object that would injure persons seated or moving about the
airplane in normal flight must be padded.

() Each berth must be designed so that the forward part has a padded end board,
canvas diaphragm, or equivalent means, that can withstand the static load reaction of
the occupant when subjected to the forward inertia force specified in § 25.561.

Berths must be free from corners and protuberances likely to cause serious injury to a
person occupying the berth during emergency conditions.

(g) Each seat at a flight deck station must have a combined safety belt and shoulder
harness with a single-point release that permits the flight desk occupant, when seated
with safety belt and shoulder harness fastened, to perform all of the occupant'’s
necessary flight deck functions. There must be a means to secure each combined
safety belt and shoulder harness when not in use, to prevent interference with the
operation of the airplane and with rapid egress in an emergency.
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(h) Flight attendant seats in passenger compartments must be near required floor
level emergency exits and be equipped with a restraint system consisting of a
combined safety belt and shoulder harness unit with a single point release. There
must be means to secure each combined safety belt and shoulder harness, when not in
use, to prevent interference with rapid egress in an emergency. In addition-

(1) To the extend possible without compromising their proximity to required floor
level emergency exits, flight attendant seats must be located to provide a direct view
of the cabin area for which the flight attendant is individually responsible.

(2) Flight attendant seats must-

(i) Either be forward or rearward facing, with an energy absorbing rest that is
designed to support the arms, shoulders, head, and spine; and

(if) Be positioned so that when not in use they will not interfere with the use of
passageways and exits.

(i) Each seat, berth, and its supporting structure, must be designed for an occupant
weight of 170 pounds, considering the maximum load factors, inertia forces, and
reactions between the occupant, seat, and safety belt, harness or both at each
relevant flight and ground load condition (including the emergency landing
conditions prescribed in 8 25.561). For berths, the forward inertia force must be
considered in accordance with paragraph (f) of this section and need not be
considered with respect to the safety belt. In addition-

(1) The structural analysis and testing of the seats, berths, and their supporting
structures may be determined by-

(i) Assuming that the critical load in the forward, sideward, downward, and
rearward directions (as determined from the prescribed flight, ground, and
emergency landing conditions) acts separately; and

(if) Using selected combinations of loads if the required strength in each specified
direction is substantiated;

(2) Each pilot seat must be designed for the reactions resulting from the application
of the pilot forces prescribed in § 25.395; and

(3) The inertia forces specified in § 25.561 must be multiplied by a factor of 1.33
(instead of the fitting factor prescribed in § 25.625) in determining the strength of the
attachment of-

(i) Each seat to the structure; and

(if) Each belt or harness to the seat or structure.
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(J) Each flight attendant seat must be located to minimize the probability of its
occupant suffering injury by being struck by items dislodged in a galley, or from a
stowage compartment or serving cart. All items expected in these locations in service
must be considered.

(k) Each forward observer's seat required by the operating rules must be shown to be
suitable for use in conducting the enroute inspections prescribed by § 121.581(a).

b. Guidance.

(1) Referto AC 25.562-1B dated 1/10/2006, Dynamic Evaluation of Seat Restraint
Systems & Occupant Protection on Transport Airplanes, dated 1/19/96, for detailed guidance
concerning this amendment. (Amendment 25-64)

(2) Compliance with § 25.785(a) can be demonstrated using the tests required by
8 25.562(b), and showing compliance with the associated injury criteria, for those objects that
are assessed in those tests. However, because the tests specified in § 25.562 are limited to
certain conditions, they may not address all areas that could be injurious, either in flight, or in an
emergency landing. For this reason, simply showing that an object is outside the headstrike
envelope produced in a dynamic test in accordance with 8 25.562 is not sufficient to show
compliance with 25.785(a). Objects may, in fact, require delethalization, even though they are
not struck in a dynamic test. (Amendment 25-64)

(3) Paragraph (a). In order for the seat belt to be effective, it should be positioned to lay
across the hip bone and ideally be about 45 degrees from the horizontal. An acceptable range for
this angle is 35 degrees to 55 degrees. An acceptable range for the shoulder harness is 30
degrees above to 5 degrees below the horizontal. Refer to ACs 25.785-1A, “Flight Attendant
Seat and Torso Restraint System Installations,” dated 1/6/94, and 43.13-1A, “Acceptable
Methods, Techniques, and Practices-Aircraft Inspection and Repair (with Errata Sheet),” dated
4/17/72, for related guidance. When testing a seat to demonstrate compliance with the static
requirements of § 25.561, the testing should be conducted with an occupant center of gravity
(CG) location as defined in NAS 809 (referenced in Technical Standard Order (TSO) C39) and
AS8049 (referenced in the current version of TSO-C127). This CG location should be utilized in
any airplane interface load analysis conducted. (Amendment 25-0)

(4) Paragraphs (a) and (c). The FAA issued policy memorandum ANM-03-115-28,
dated October 2, 2003, and titled “Policy Statement on Use of Surrogate Parts When Evaluating
Seatbacks and Seatback Mounted Accessories for Compliance with 8§ 25.562(c) (5) and
25.785(b) and (d). This policy may be used with any test method used to demonstrate
compliance with blunt force trauma for items mounted on the seatback. The policy is applicable
to Amendment 25-64, for 88 25.785 (a) and (c) as follows: (Amendment 25-0)

(i) In many row-to-row seat configurations, seatback mounted accessories are

installed within the head paths of forward facing seated occupants. In order to demonstrate
compliance with the aforementioned requirements, tests are conducted to assess the injury
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potential of these seatbacks and accessories. This policy only addresses head injury caused by
blunt trauma. It does not address parts that become loose or sharp projections that are formed
that may be injurious to a seated occupant during a head impact.

(if) The types of tests that are conducted for blunt trauma assessments are
dependant on the certification basis of the airplane. Airplane certification bases, which include
8 25.562(c)(5), require that protection be provided so that a head impact does not result in a HIC
greater than 1,000 units under the dynamic test conditions specified in § 25.562(b). Typically,
airplanes which do not have § 25.562(c)(5) in their certification basis, must still comply with the
more general occupant protection requirements of §8 25.785(b) and (d). Sections 25.785(b) and
(d) require that a seat be designed so that an occupant would not suffer “serious injury” in an
emergency landing and that injurious objects within the striking radius of the head be eliminated.
As a result, seatbacks/accessories on these airplanes must be evaluated to ensure that an occupant
would not suffer serious head injury from blunt trauma.

(iii) Currently, blunt trauma tests are conducted with seatback mounted accessories
represented by actual production parts or parts that are similar in construction to the production
parts. Industry has informed the FAA that certification delays occur due to the unavailability of
actual accessories for testing. In addition, accessories are typically damaged during certification
tests and are not usable in subsequent tests or for installation and delivery to a customer. Several
specimens of the same part are repeatedly used, and damaged, during certification tests due to
test failures or substantiating alternate seatback designs. This results in significant costs to
manufacturers and customers.

(iv) The FAA has determined that it is acceptable to use a surrogate test article
made of 6061-T4 aluminum which meets the criteria below in lieu of an accessory for
demonstrating compliance with 88 25.562(c)(5) and 25.785(b) and (d) for blunt trauma
assessments. An exception to the use of the surrogate test article occurs when the accessory is
more rigid (deflects less and absorbs less energy during impact) than the plate defined in this
AC. In that case, the accessory should be used in the test(s) and not a surrogate test article. The
following criteria are applicable when using a surrogate test article during blunt trauma testing in
accordance with 88 25.562(c)(5) and 25.785(b) and (d):

(A) The surrogate part should be fabricated from 6061-T4 aluminum and have
a minimum thickness of 0.238-inch (i.e., 0.25-inch minus a 0.012-inch manufacturing tolerance)
at all locations. The length and width of the surrogate part should equal, within tolerances, the
length and width of the actual part, respectively.

(B) The exposed surface of the surrogate part that will be impacted should be
flat. That is, it is not required to have the contour of the accessory’s exposed surface represented
by the surrogate part. Note that this is based on typical accessory installations which are
essentially mounted flush with the seatback and have a generally homogeneous contact area.
Small variations in the surface due to the contour of plastic parts may be ignored. Designs that
differ from this (e.g., a design with an exposed structural protrusion) might require the exposed
surface of the actual part to be represented in order to adequately assess head injury potential.
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(C) The weight of the surrogate part, and additional ballast if needed, should
be +10 percent of the weight of the actual part.

(D) The surrogate part should be located on the seatback in the same place
(i.e., within manufacturing tolerances for mounting the actual part) where the actual part would
be located in terms of the x and y coordinates in Figure 86-1. The surrogate part should be
located such that the surface, which will be contacted during the test, is at the same location (i.e.,
within manufacturing tolerances for mounting the actual part) where the actual part would be in
terms of the z coordinate (Refer to figure 86-1).

(E) The surrogate part should be attached to the seat by the final production
hardware or a conservative representation of the final production hardware. For substantiating
blunt trauma requirements, a conservative representation of the attachment hardware would be at
least as rigid as the actual hardware. The surrogate part should be mounted so that it would not
move farther or faster, with respect to the seatback, than the actual part during the test. Note that
a conservative representation of the attachment hardware for determining HIC may not
adequately represent the attachment hardware for substantiating it to 8§ 25.562 loads. However,
if the attachment hardware is adequately represented for substantiating it to § 25.562 loads, the
test using a surrogate part may also be used to demonstrate that the attachment hardware will
retain the actual accessory under 8 25.562 loads.

(F) If the surrogate part cracks during a test, the test results are invalid.

(G) A surrogate part made of a material and thickness other than 6061-T4
aluminum in a nominal thickness of 0.25-inch may be used if an FAA Aircraft Certification
Office finds that it is at least as rigid (i.e., it deflects less and absorbs less energy during the test).
Surrogate test articles which are less rigid than the aluminum surrogate part defined above are
not addressed in this AC. If an applicant desires to use a surrogate part which is less rigid, its use
should be approved through the issue paper process (or equivalent) or by an FAA policy
memorandum. Testing may be required to determine the acceptability of these less rigid
surrogate parts.
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FIGURE 86-1 SURROGATE PART INSTALLED ON SEATBACK
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(5) Paragraphs (a) and (c). The FAA issued policy memorandum ANM-03-115-31,
dated May 9, 2005, and titled “Policy Statement on Conducting Component Level Tests to
Demonstrate Compliance with 8§ 25.785(b) and (d). Appendix 13 of this AC contains the
complete policy memorandum. This policy may be used with any test method used to
demonstrate compliance with blunt force trauma for items mounted on the seatback. The policy
is applicable to Amendment 25-64, for §§ 25.785 (a) and (c). (Amendment 25-0)

(6) Paragraph (c). For sideward facing seats, this change removed the option of a safety
belt plus eliminated any injurious object from within striking radius of the head. This option is
still satisfactory for forward and aft facing seats. The "human cushion™ or unpadded bulkhead
concept is not an adequate energy absorbing rest and therefore does not comply with this version
of the regulation. The shoulder harness may be a diagonal shoulder harness over the forward
shoulder. (Amendment 25-15)

(7) Paragraph (c). The 18-degree requirement applies to both forward and aft facing
seat installations. If the forward direction is considered as 0 degrees or 360 degrees of a circle,
the segments from 18 degrees to 162 degrees and 198 degrees to 342 degrees are considered a
side facing seat and the seat installation must comply with one of the two options stated in the
regulation. (Amendment 25-20)

(8) Paragraph (c)(2). The striking radius of the head is considered to be an arc of 35-
inches whose center is at the intersection of the plane of the uncompressed top of the seat
cushion with the plane of the uncompressed front of the back cushion; commonly referred to as
the cushion reference point (CRP). Previously this was referred to as seat reference point (SRP).
However, with the advent of dynamic seat testing the definition for SRP was changed (refer to
current version of AS8049). The arc width is considered to extend to the centerlines of each
armrest. The arc is actually a section of a cylinder (Refer to figure 86-2). Typical installations
to be considered are bulkheads, cabinets, tables and passenger evacuation slide covers. The
installation should not contain any pointed corners or sharp edges. The testing used to
demonstrate that the installation is not injurious must take into account whether the system (e.qg.,
seatback mounted telephone) is allowed to be used during taxi, takeoff and landing. If the
system is allowed to be used during these phases of operation, the testing must consider the
system in both the deployed and stowed position (e.g., seatback mounted telephone in or out of
the cradle). If the sidewall configuration is such that it is potentially hazardous in a combination
of forward and side loads, it should be substantiated even if it might be slightly outside of the
centerline of the armrest. Any surface less than 18-inches above the floor need not be
considered. Surfaces within the 35-inch arc may be padded with energy absorbing material, such
as one-inch of either Ensolite (Type AH, AHC, I3, HHC or HH), Klegecell or Airex 4070.
Foam rubber is not satisfactory since it is an energy storing material. If the padding is easily
removed, there should be acceptable placarding requiring the padding be in place during taxi,
takeoff and landing. (Amendment 25-0)
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FIGURE 86-2 HEAD STRIKE ZONE FOR § 25.785
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(9) Paragraph (c)(2). A flat surface within the 35-inch head strike arc, such as a table or
partition, may be tested to the criteria of Society of Automotive Engineers (SAE) J921 or the
following criteria. Impact injury criteria is discussed in AC 21-22, Injury Criteria for Human
Exposure to Impact. (Amendment 25-0)

(i) A 13-pound bowling ball may be used to simulate the head of a 170-pound
person whose seat belt is fastened and is subjected to 9g. (Amendment 25-0)

(if) The ball shall impact the surface with at least 2780-inch-pounds of energy.
(Amendment 25-0)

(ili) The attachments of the test article shall not fail completely. (Amendment 25-0)

(iv) No parts shall become loose or sharp projections be formed that would be
hazardous to the passengers. (Amendment 25-0)

(v) The test article may deform locally. (Amendment 25-0)

(vi) The surface being tested should perform equal to or better than a previously
approved surface. The intent of this comparative test method is to test similar items (e.g., a
seatback that does not have a telephone with a seatback that has a telephone installed). This test
method should not be used to compare a seatback to an armrest. (Amendment 25-0)

(10) Paragraph (c)(2). (Amendment 25-0)

(i) Some passenger seats are designed with armrests that pivot upward such that the
armrest could protrude beyond the seatbacks resulting in a potentially hazardous condition to
persons seated behind these seats. Armrests that are adequately delethalized or restricted such
that they cannot protrude aft of either seatback in any position are acceptable. (Amendment 25-0)

(if) Armrests that are offset can be within the headstrike path of an occupant to the
rear. Armrests within the striking radius of the head that are:

(A) bounded on both sides of the armrest by the seat backs and are offset more
than 2-inches from the armrests of the seat to the rear, or

(B) forward of an additional (exposed) seat in the row behind it, such that the
forward armrest is bounded on one side only are considered to be injurious objects. The head
must be protected from these injurious objects by some additional means such as padding.
Armrests that are bounded only on one side and not offset from the armrest of the seat in the rear
are not considered to be injurious objects. (Amendment 25-0)

(11) Paragraph (c)(2). The FAA issued policy memorandum 02-115-15, dated

November 25, 2002, titled “New Policy with respect to compliance with § 25.785(d),
Amendment 25-88, for certification of passenger seat armrests.” The policy in this
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memorandum may be used for demonstrating compliance with § 25.785(c)(2), Amendment 25-
64, and is provided below. (Amendment 25-0)

(i) Armrests that might possibly be struck by persons seated behind (aft of) them
are characterized as “bounded” or “unbounded.” Bounded armrests are defined as follows:

(A) An armrest that has a seatback on both sides, with the distance between
the structure of the adjacent seatbacks no greater than five inches, or

(B) An armrest that has a seatback on one side and the airplane sidewall panel
or a wall that is part of an airplane furnishing (e.g., galley, closet, lavatory) on the other side with
the distance between the structure of the seatback and the panel/wall no greater than five inches.

(if) For purposes of this AC, the structure of the seatback is considered to be the
parts of the seatback with load carrying capability. It does not include upholstery material or soft
foam installed for occupant comfort. In some seat designs there is a metal frame in the seatback
that forms the support structure to which the foam and upholstery are used to provide the shape
of the seatback. When measuring the distance between the structure of the adjacent seatbacks of
no greater than five inches, the measurement would be between these metal or composite
supports structures.

(ii1) Unbounded armrests are those that do not meet either definition above.
Additionally, seat places that are located aft of unbounded armrests may be characterized as
either “exposed” or “non-exposed.” The non-exposed seat place is typically an aisle seat place,
i.e., located adjacent to a passenger aisle (refer to figure 86-3). The exposed seat place is
typically located where the number of seats in the row forward is different from that of the seat
row aft. For example, near Type Il overwing exits, many airplanes have a double seat installed
inboard of the exit with an empty space between the seat and the exit. The seat row aft of the
double seat has a triple seat (refer to figure 86-4). In figure 86-4, seat place “A” is an exposed
seat place that makes the outboard armrest of the double seat an unbounded exposed armrest.

(iv) The definitions above apply to all armrests in the airplane as applicable. The
existing policy contained in this AC paragraphs 81b(5) and 81b(7) are still applicable to the
armrests identified in the new policy below.

(A) Note: The policy below addresses armrests within the 35-inch head strike
arc and surfaces 18-inches and greater above the floor. Armrests outside the 35-inch head strike
arc and armrest surfaces less than 18-inches above the floor are acceptable as defined in this AC
paragraphs 81b(5) and 81b(7).

(B) Anarmrest is acceptable by inspection if the armrests of two consecutive
(i.e., one aft of the other) seat assemblies (seats need not be of the same part number) are offset
no greater 0.5-inch total, including design and production tolerances.

(C) Bounded armrests and non-exposed unbounded armrests are acceptable if:
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(1) The armrests of two consecutive seat assemblies are offset greater
than 0.5-inch but no greater than two (2)-inches total, including design, and production
tolerances, and

(2) The breakover feature of the seatback(s) adjacent to the armrest in the
forward seat assembly is (are) locked out.

(D) The seatback breakover feature may be locked out by any method that
requires a tool to release the lock out provision. The lockout of the breakover feature must be
effective for the seatback in the upright position used for taxi, takeoff and landing. Seatbacks
incorporating an energy absorbing feature to meet the HIC requirements of § 25.562 are
considered to have the breakover lockout and are acceptable. Whatever the method of seatback
breakover lock out, there typically is some movement of the seatback. This movement of the
seatback is acceptable as long as when the seatback is moved to the worst case position by a
small hand load applied to the top of the seatback, the armrest is still afforded protection by the
seatback, with the end of the top of the armrest being forward of the aft side of the seatback.

(E) Bounded armrests and non-exposed unbounded armrests, where the offset
is greater than two (2)-inches total, including design and production tolerances, need to be
addressed as being injurious objects within the striking radius of the head, e.g., by padding the
armrest.

(F) Exposed unbounded armrests; if the armrests of two consecutive seat
assemblies that are offset by more than 0.5-inch total, including design and production
tolerances, need to be addressed as being injurious objects within the striking radius of the head,
e.g., by padding the armrest.

(G) Armrests that are padded (using appropriate padding material as described
in paragraph 81b(5) of this AC) must have the padding cover the length of the armrest that is
encompassed by 35-inch and smaller head strike arcs. Bounded armrests, where the seatback(s)
have the breakover feature locked out, need not be padded to encompass the entire 35-inch head
strike arc because the seatbacks prevent the contact of the armrest on the forward side of the
seatback(s). Therefore, these armrests need only be padded to the forward edge of the
seatback(s) in their upright position achieved after the small hand force is applied to the
seatback. Portions of the armrest surface that cannot be contacted by the head are not required to
be padded, e.g., the lower (or under) surface of a curved armrest.

(H) As an alternative to the use of padding, surfaces within the striking radius
of the head that translate out of the striking radius under a nominal (10 pound) load may be
considered to provide adequate protection, e.g., armrests that have been pivoted upward, which
pivot downward out of the head strike arc under the nominal load. During an evaluation of this
feature, the load must be applied in a direction that approximates the motion of a seated and
belted occupant in the seat aft of the armrest under crash conditions.
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FIGURE 86-3 ARMREST OFFSET
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(12) Paragraph (d). The seat back may serve as a firm hand hold. Since many seats are
capable of breaking over, the breakover load must be adequate to be considered firm. A load of
25 Ibs minimum, acting horizontally, is considered adequate when applied at the top center of
the seat back. (Refer to paragraph 411b.(10) for maximum breakover force.) Very large seat
pitches (in excess of 65-inches) may not permit the seatbacks to act as a handhold. This is due to
both distance between the seatbacks and the capability of the seats to have very large amounts of
recline. In this case, it may be necessary to install supplementary features to serve as handholds.
Seat mounted headrests that move relative to the seatback do not need to be assessed for their
ability to provide a firm handhold, provided the seatback remains available for use as a
handhold, and meets the criteria identified above. Other interior features such as class dividers,
closets and other monuments may also serve as acceptable handholds if they provide a surface
for occupants to push against to steady themselves while moving about the cabin interior.
(Amendment 25-0)

(13) Paragraph (f). Each berth installation should include a seat belt located
approximately at the occupant's pelvis. For a berth installation with the feet facing forward, a
bag, enclosing the legs to catch the upper torso when subjected to 9g, would be satisfactory in
lieu of a padded end board. If the head is facing forward, a strap over each shoulder
configuration would be satisfactory. If the berth is side facing, a padded side board or two belts,
located approximately at the thighs and approximately at the chest, would be satisfactory.
(Amendment 25-0)

(14) Paragraphs (g) and (h). The combined safety belt and shoulder harness should
consist of a standard safety belt and a shoulder harness with a strap over each shoulder. The
shoulder harness straps should be as close to the neck as possible and may join behind the neck
or each strap may attach separately to structure. In the front, the shoulder harness straps should
attach to the buckle or safety belt near the buckle. Some harness geometries have been found
acceptable where the shoulder harness straps are attached to the seat belt attach fittings. Ideally,
the buckle should be located near the center of the torso. The single point release should be one
action in which both the safety belt and shoulder harness are released simultaneously. The
means provided to secure each combined safety belt and harness should be designed so that the
belt and harness strap material does not get repeatedly creased over a long period of wear.
(Amendment 25-51)

(15) Paragraphs (g), (h) and (j). Refer to AC 25.785-1A, Flight Attendant Seat and
Torso Restraint System Installations, dated 1/6/94, for additional acceptable means of
compliance. (Amendment 25-51)

(16) Paragraph (h). Flight attendant seats that are provided for the airplane
configuration should be installed near the approved floor level emergency exits. This should not
be interpreted as a requirement to install flight attendant seats at each floor level exit. “Near” is
defined in AC 25.785-1A. (Amendment 25-0)

(17) Paragraph (i). In order to reduce the deceleration "g" forces on occupants, some
forward facing seats are designed to collapse. Usually, the design incorporates collapsible front
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legs. Such is acceptable if the collapse does not occur until a minimum of 8g has been applied.
After the collapse has occurred, the ultimate load of 9g should be applied and maintained for the
required three seconds. The activation of the energy absorbing feature should not result in
occupant injury. Various dimensions, such as 35-inches to injurious object clearance, aisle width
and clearance, and interference with exits, should be evaluated before and after activation of the
energy absorbing feature. Required dimensional clearances, such as aisles, passageways, flight
attendant assist spaces, exit opening envelopes, and clearance between seats and potentially
injurious surfaces must be maintained after the energy-absorbing feature is activated. The final
position of the seat should not trap occupants. When testing a seat to demonstrate compliance
with the static requirements of § 25.561, the testing should be conducted with an occupant center
of gravity (CG) location as defined in NAS 809 (referenced in Technical Standard Order (TSO)
C39) and AS8049 (referenced in the current version of TSO-C127). This CG location should be
utilized in any airplane interface load analysis conducted. (Amendment 25-0)

(18) Paragraph (i). Technical Standard Order (TSO)-C22 is applicable only to seat
belts. Technical Standard Order C114 may be applicable to shoulder harnesses, or they may be
approved as part of the airplane. Sled tests with anthropomorphic dummies have shown that
shoulder harness loads for forward facing seats can vary between 40 percent and 60 percent of
the total load. Therefore, it is acceptable to substantiate a shoulder harness load of 60 percent
(Refer to AC 25.785-1A, “Flight Attendant Seat and Torso Restraint System Installations,” dated
1/6/94): 0.6x9gx170 Ibs =918 Ibs . If the seat belt is not approved under TSO-C22 or later
revision, it should be approved as part of the airplane. The seat belt should be substantiated for
100 percent of the occupant load: 9g x 170 Ibs = 1530 Ibs . This is necessary even if the
shoulder harness is permanently attached to the seat belt, since it is usually possible to utilize the
seat belt without using the shoulder harness. The 1.33 fitting factor is applicable to these
configurations. (Amendment 25-0)

(19) Paragraph (i)(1)(i). A seat is normally approved to TSO-C39 or later revision.
This approval may not account for the critical load when occupied by less than maximum
occupants, e.g., one or two occupants in a triple seat. In some seat designs, occupancy by less
than the maximum could be a critical design load for a particular structural member. All
possible combinations of seat place occupancy should be substantiated by test or analysis. The
loads for underseat baggage restraint systems attached to the seat should be added to seat loads.
Refer to § 25.787 guidance for underseat baggage criteria. This can be done by the TSO
manufacturer when doing the TSO substantiation or by the applicant who is installing the seat.
(Amendment 25-0)

(20) Paragraph (i)(3). The 1.33 factor is only required to be applied to the stated
attachments. This factor should be applied to both ends of each attachment, (i.e., the seat end
and the airplane end) and the fitting. If the applicant wishes to test the entire seat and belt
assembly to this 1.33 factor, it is satisfactory. (Amendment 25-0)
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87. AMENDMENT 25-72, Effective August 20, 1990.

a. Requlation.

[(a) A seat (or berth for a nonambulant person) must be provided for each occupant
who has reached his or her second birthday.

(b) Each seat, berth, safety belt, harness, and adjacent part of the airplane at each
station designated as occupiable during takeoff and landing must be designed so that
a person making proper use of these facilities will not suffer serious injury in an
emergency landing as a result of the inertia forces specified in 88 25.561 and 25.562.

(c) Each seat or berth must be approved.

(d) Each occupant of a seat that makes more than an 18° angle with the vertical
plane containing the airplane centerline must be protected from head injury by a
safety belt and an energy absorbing rest that will support the arms, shoulders, head,
and spine, or by a safety belt and shoulder harness that will prevent the head from
contacting any injurious object. Each occupant of any other seat must be protected
from head injury by a safety belt and, as appropriate to the type, location, and angle
of facing of each seat, by one or more of the following:

(1) A shoulder harness that will prevent the head from contacting any injurious
object.

(2) The elimination of any injurious object within striking radius of the head.
(3) An energy absorbing rest that will support the arms, shoulders, head, and spine.

(e) Each berth must be designed so that the forward part has a padded end board,
canvas diaphragm, or equivalent means, that can withstand the static load reaction of
the occupant when subjected to the forward inertia force specified in § 25.561. Berth
must be free from corners and protuberances likely to cause injury to a person
occupying the berth during emergency conditions.

() Each seat or berth, and its supporting structure, and each safety belt or harness
and its anchorage must be designed for an occupant weight of 170 pounds,
considering the maximum load factors, inertia forces, and reactions among the
occupant, seat, safety belt, and harness for each relevant flight and ground load
condition (including the emergency landing conditions prescribed in § 25.561). In
addition-

(1) The structural analysis and testing of the seats, berths, and their supporting
structures may be determined by assuming that the critical load in the forward,
sideward, downward, upward, and rearward directions (as determined from the
prescribed flight, ground, and emergency landing conditions) acts separately or using
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selected combinations of loads if the required strength in each specified direction is
substantiated. The forward load factor need not be applied to safety belts for berths.

(2) Each pilot seat must be designed for the reactions resulting from the application
of the pilot forces prescribed in § 25.395.

(3) The inertia forces specified in 8 25.561 must be multiplied by a factor of 1.33
(instead of the fitting factor prescribed in § 25.625) in determining the strength of the
attachment of each seat to the structure and each belt or harness to the seat or
structure.

(g) Each seat at a flight deck station must have a restraint system consisting of a
combined safety belt and shoulder harness with a single-point release that permits the
flight deck occupant, when seated with the restraint system fastened, to perform all of
the occupant's necessary flight deck functions. There must be a means to secure each
combined restraint system when not in use to prevent interference with the operation
of the airplane and with rapid egress in an emergency.

(h) Each seat located in the passenger compartment and designated for use during
takeoff and landing by a flight attendant required by the operating rules of this
chapter must be:

(1) Near a required floor level emergency exit, except that another location if the
emergency egress of passengers would be enhanced with that location. A flight
attendant seat must be located adjacent to each Type A emergency exit. Other flight
attendant seats must be evenly distributed among the required floor level emergency
exits to the extent feasible.

(2) To the extent possible, without compromising proximity to a required floor level
emergency exit, located to provide a direct view of the cabin area for which the flight
attendant is responsible.

(3) Positioned so that the seat will not interfere with the use of a passageway or exit
when the seat is not in use.

(4) Located to minimize the probability that occupants would suffer injury by being
struck by items dislodged from service areas, stowage compartments, or service
equipment.

(5) Either forward or rearward facing with an energy absorbing rest that is designed
to support the arms, shoulders, head, and spine.

(6) Equipped with a restraint system consisting of a combined safety belt and
shoulder harness unit with a single point release. There must be means to secure
each restraint system when not in use to prevent interference with rapid egress in an
emergency.
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(i) Each safety belt must be equipped with a metal to metal latching device.

(j) If the seat backs do not provide a firm handhold, there must be a handgrip or rail
along each aisle to enable persons to steady themselves while using the aisles in
moderately rough air.

(k) Each projecting object that would injure persons seated or moving about the
airplane in normal flight must be padded.

() Each forward observer's seat required by the operating rules must be shown to be
suitable for use in conducting the necessary enroute inspection.]

b. Guidance.

(1) Refer to Advisory Circular 25.562-1B dated 1/10/2006, Dynamic Evaluation of Seat
Restraint Systems & Occupant Protection on Transport Airplanes, dated 1/19/96, for detailed
guidance concerning this amendment. (Amendment 25-64)

(2) Paragraph (b). Compliance with § 25.785(b) can be demonstrated using the tests
required by § 25.562(b), and showing compliance with the associated injury criteria, for those
objects that are assessed in those tests. However, because the tests specified in § 25.562 are
limited to certain conditions, they may not address all areas that could be injurious, either in
flight, or in an emergency landing. For this reason, simply showing that an object is outside the
headstrike envelope produced in a dynamic test in accordance with § 25.562 is not sufficient to
show compliance with 25.785(b). Objects may, in fact, require delethalization, even though they
are not struck in a dynamic test. (Amendment 25-64)

(3) Paragraph (b). In order for the seat belt to be effective, it should be positioned to lay
across the hip bone and ideally be about 45 degrees from the horizontal. An acceptable range for
this angle is 35 degrees to 55 degrees. An acceptable range for the shoulder harness is 30
degrees above to 5 degrees below the horizontal. Refer to ACs 25.785-1A, “Flight Attendant
Seat and Torso Restraint System Installations,” dated 1/6/94, and 43.13-1A, “Acceptable
Methods, Techniques, and Practices-Aircraft Inspection and Repair (with Errata Sheet),” dated
4/17/72, for related guidance. When testing a seat to demonstrate compliance with the static
requirements of § 25.561, the testing should be conducted with an occupant center of gravity
(CG) location as defined in NAS 809 (referenced in Technical Standard Order (TSO) C39) and
AS8049 (referenced in the current version of TSO-C127). This CG location should be utilized in
any airplane interface load analysis conducted. (Amendment 25-0)

(4) Paragraphs (b) and (d). The FAA issued policy memorandum ANM-03-115-28,
dated October 2, 2003, and titled “Policy Statement on Use of Surrogate Parts When Evaluating
Seatbacks and Seatback Mounted Accessories for Compliance with 8§ 25.562(c) (5) and
25.785(b) and (d). This policy may be used with any test method used to demonstrate
compliance with blunt force trauma for items mounted on the seatback. The policy is applicable
to Amendment 25-72, for 88 25.785 (b) and (d) as follows: (Amendment 25-0)
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(i) In many row-to-row seat configurations, seatback mounted accessories are
installed within the head paths of forward facing seated occupants. In order to demonstrate
compliance with the aforementioned requirements, tests are conducted to assess the injury
potential of these seatbacks and accessories. This policy only addresses head injury caused by
blunt trauma. It does not address parts that become loose or sharp projections that are formed
that may be injurious to a seated occupant during a head impact.

(if) The types of tests that are conducted for blunt trauma assessments are
dependant on the certification basis of the airplane. Airplane certification bases, which include
8 25.562(c)(5), require that protection be provided so that a head impact does not result in a HIC
greater than 1,000 units under the dynamic test conditions specified in § 25.562(b). Typically,
airplanes which do not have § 25.562(c)(5) in their certification basis, must still comply with the
more general occupant protection requirements of §8 25.785(b) and (d). Sections 25.785(b) and
(d) require that a seat be designed so that an occupant would not suffer “serious injury” in an
emergency landing and that injurious objects within the striking radius of the head be eliminated.
As a result, seatbacks/accessories on these airplanes must be evaluated to ensure that an occupant
would not suffer serious head injury from blunt trauma.

(iii) Currently, blunt trauma tests are conducted with seatback mounted accessories
represented by actual production parts or parts that are similar in construction to the production
parts. Industry has informed the FAA that certification delays occur due to the unavailability of
actual accessories for testing. In addition, accessories are typically damaged during certification
tests and are not usable in subsequent tests or for installation and delivery to a customer. Several
specimens of the same part are repeatedly used, and damaged, during certification tests due to
test failures or substantiating alternate seatback designs. This results in significant costs to
manufacturers and customers.

(iv) The FAA has determined that it is acceptable to use a surrogate test article
made of 6061-T4 aluminum which meets the criteria below in lieu of an accessory for
demonstrating compliance with 88 25.562(c)(5) and 25.785(b) and (d) for blunt trauma
assessments. An exception to the use of the surrogate test article occurs when the accessory is
more rigid (deflects less and absorbs less energy during impact) than the plate defined in this
AC. In that case, the accessory should be used in the test(s) and not a surrogate test article. The
following criteria are applicable when using a surrogate test article during blunt trauma testing in
accordance with 88 25.562(c)(5) and 25.785(b) and (d):

(A) The surrogate part should be fabricated from 6061-T4 aluminum and have
a minimum thickness of 0.238-inch (i.e., 0.25-inch minus a 0.012-inch manufacturing tolerance)
at all locations. The length and width of the surrogate part should equal, within tolerances, the
length and width of the actual part, respectively.

(B) The exposed surface of the surrogate part that will be impacted should be
flat. That is, it is not required to have the contour of the accessory’s exposed surface represented
by the surrogate part. Note that this is based on typical accessory installations which are
essentially mounted flush with the seatback and have a generally homogeneous contact area.
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Small variations in the surface due to the contour of plastic parts may be ignored. Designs that
differ from this (e.g., a design with an exposed structural protrusion) might require the exposed
surface of the actual part to be represented in order to adequately assess head injury potential.

(C) The weight of the surrogate part, and additional ballast if needed, should
be +10 percent of the weight of the actual part.

(D) The surrogate part should be located on the seatback in the same place
(i.e., within manufacturing tolerances for mounting the actual part) where the actual part would
be located in terms of the x and y coordinates in Figure 87-1. The surrogate part should be
located such that the surface, which will be contacted during the test, is at the same location (i.e.,
within manufacturing tolerances for mounting the actual part) where the actual part would be in
terms of the z coordinate (Refer to figure 87-1).

(E) The surrogate part should be attached to the seat by the final production
hardware or a conservative representation of the final production hardware. For substantiating
blunt trauma requirements, a conservative representation of the attachment hardware would be at
least as rigid as the actual hardware. The surrogate part should be mounted so that it would not
move farther or faster, with respect to the seatback, than the actual part during the test. Note that
a conservative representation of the attachment hardware for determining HIC may not
adequately represent the attachment hardware for substantiating it to § 25.562 loads. However,
if the attachment hardware is adequately represented for substantiating it to § 25.562 loads, the
test using a surrogate part may also be used to demonstrate that the attachment hardware will
retain the actual accessory under 8 25.562 loads.

(F) If the surrogate part cracks during a test, the test results are invalid.

(G) A surrogate part made of a material and thickness other than 6061-T4
aluminum in a nominal thickness of 0.25-inch may be used if an FAA Aircraft Certification
Office finds that it is at least as rigid (i.e., it deflects less and absorbs less energy during the test).
Surrogate test articles which are less rigid than the aluminum surrogate part defined above are
not addressed in this AC. If an applicant desires to use a surrogate part which is less rigid, its use
should be approved through the issue paper process (or equivalent) or by an FAA policy
memorandum. Testing may be required to determine the acceptability of these less rigid
surrogate parts.
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FIGURE 87-1 SURROGATE PART INSTALLED ON SEATBACK
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(5) Paragraphs (b) and (d). The FAA issued policy memorandum ANM-03-115-31,
dated May 9, 2005, and titled “Policy Statement on Conducting Component Level Tests to
Demonstrate Compliance with 8§ 25.785(b) and (d). Appendix 13 of this AC contains the
complete policy memorandum. This policy may be used with any test method used to
demonstrate compliance with blunt force trauma for items mounted on the seatback. The policy
is applicable to Amendment 25-72, for §§ 25.785 (b) and (d). (Amendment 25-0)

(6) Paragraph (d). For sideward facing seats, this change removed the option of a safety
belt plus eliminated any injurious object from within striking radius of the head. This option is
still satisfactory for forward and aft facing seats. The "human cushion™ or unpadded bulkhead
concept is not an adequate energy absorbing rest and therefore does not comply with this version
of the regulation. The shoulder harness may be a diagonal shoulder harness over the forward
shoulder. (Amendment 25-15)

(7) Paragraph (d). The 18-degree requirement applies to both forward and aft facing
seat installations. If the forward direction is considered as 0 degrees or 360 degrees of a circle,
the segments from 18 degrees to 162 degrees and 198 degrees to 342 degrees are considered a
side facing seat and the seat installation must comply with one of the two options stated in the
regulation. (Amendment 25-20)

(8) Paragraph (d)(2). The striking radius of the head is considered to be an arc of 35-
inches whose center is at the intersection of the plane of the uncompressed top of the seat
cushion with the plane of the uncompressed front of the back cushion; commonly referred to as
the cushion reference point (CRP). Previously this was referred to as seat reference point (SRP).
However, with the advent of dynamic seat testing the definition for SRP was changed (refer to
current version of AS8049). The arc width is considered to extend to the centerlines of each
armrest. The arc is actually a section of a cylinder (Refer to figure 87-2). Typical installations
to be considered are bulkheads, cabinets, tables and passenger evacuation slide covers. The
installation should not contain any pointed corners or sharp edges. The testing used to
demonstrate that the installation is not injurious must take into account whether the system (e.qg.,
seatback mounted telephone) is allowed to be used during taxi, takeoff and landing. If the
system is allowed to be used during these phases of operation, the testing must consider the
system in both the deployed and stowed position (e.g., seatback mounted telephone in or out of
the cradle). If the sidewall configuration is such that it is potentially hazardous in a combination
of forward and side loads, it should be substantiated even if it might be slightly outside of the
centerline of the armrest. Any surface less than 18-inches above the floor need not be
considered. Surfaces within the 35-inch arc may be padded with energy absorbing material, such
as one-inch of either Ensolite (Type AH, AHC, I3, HHC or HH), Klegecell or Airex 4070.
Foam rubber is not satisfactory since it is an energy storing material. If the padding is easily
removed, there should be acceptable placarding requiring the padding be in place during taxi,
takeoff and landing. (Amendment 25-0)
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FIGURE 87-2 HEAD STRIKE ZONE FOR § 25.785
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(9) Paragraph (d)(2). A flat surface within the 35-inch head strike arc, such as a table or
partition, may be tested to the criteria of Society of Automotive Engineers (SAE) J921 or the
following criteria. Impact injury criteria is discussed in AC 21-22, Injury Criteria for Human
Exposure to Impact. (Amendment 25-0)

(i) A 13-pound bowling ball may be used to simulate the head of a 170-pound
person whose seat belt is fastened and is subjected to 9g. (Amendment 25-0)

(if) The ball shall impact the surface with at least 2780-inch-pounds of energy.
(Amendment 25-0)

(ili) The attachments of the test article shall not fail completely. (Amendment 25-0)

(iv) No parts shall become loose or sharp projections be formed that would be
hazardous to the passengers. (Amendment 25-0)

(v) The test article may deform locally. (Amendment 25-0)

(vi) The surface being tested should perform equal to or better than a previously
approved surface. The intent of this comparative test method is to test similar items (e.g., a
seatback that does not have a telephone with a seatback that has a telephone installed). This test
method should not be used to compare a seatback to an armrest. (Amendment 25-0)

(10) Paragraph (d)(2). (Amendment 25-0)

(i) Some passenger seats are designed with armrests that pivot upward such that the
armrest could protrude beyond the seatbacks resulting in a potentially hazardous condition to
persons seated behind these seats. Armrests that are adequately delethalized or restricted such
that they cannot protrude aft of either seatback in any position are acceptable. (Amendment 25-0)

(if) Armrests that are offset can be within the headstrike path of an occupant to the
rear. Armrests within the striking radius of the head that are:

(A) bounded on both sides of the armrest by the seat backs and are offset more
than 2-inches from the armrests of the seat to the rear, or

(B) forward of an additional (exposed) seat in the row behind it, such that the
forward armrest is bounded on one side only are considered to be injurious objects. The head
must be protected from these injurious objects by some additional means such as padding.
Armrests that are bounded only on one side and not offset from the armrest of the seat in the rear
are not considered to be injurious objects. (Amendment 25-0)

(11) Paragraph (d)(2). The FAA issued policy memorandum 02-115-15, dated

November 25, 2002, titled “New Policy with respect to compliance with § 25.785(d),
Amendment 25-88, for certification of passenger seat armrests.” The policy in this
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memorandum may be used for demonstrating compliance with § 25.785(d)(2), Amendment 25-
72, and is provided below.

(i) Armrests that might possibly be struck by persons seated behind (aft of) them
are characterized as “bounded” or “unbounded.” Bounded armrests are defined as follows:

(A) An armrest that has a seatback on both sides, with the distance between
the structure of the adjacent seatbacks no greater than five inches, or

(B) An armrest that has a seatback on one side and the airplane sidewall panel
or a wall that is part of an airplane furnishing (e.g., galley, closet, lavatory) on the other side with
the distance between the structure of the seatback and the panel/wall no greater than five inches.

(if) For purposes of this AC, the structure of the seatback is considered to be the
parts of the seatback with load carrying capability. It does not include upholstery material or soft
foam installed for occupant comfort. In some seat designs there is a metal frame in the seatback
that forms the support structure to which the foam and upholstery are used to provide the shape
of the seatback. When measuring the distance between the structure of the adjacent seatbacks of
no greater than five inches, the measurement would be between these metal or composite
supports structures.

(ii1) Unbounded armrests are those that do not meet either definition above.
Additionally, seat places that are located aft of unbounded armrests may be characterized as
either “exposed” or “non-exposed.” The non-exposed seat place is typically an aisle seat place,
i.e., located adjacent to a passenger aisle (refer to figure 87-3). The exposed seat place is
typically located where the number of seats in the row forward is different from that of the seat
row aft. For example, near Type Il overwing exits, many airplanes have a double seat installed
inboard of the exit with an empty space between the seat and the exit. The seat row aft of the
double seat has a triple seat (refer to figure 87-4). In figure 87-4, seat place “A” is an exposed
seat place that makes the outboard armrest of the double seat an unbounded exposed armrest.

(iv) The definitions above apply to all armrests in the airplane as applicable. The
existing policy contained in this AC paragraphs 81b(5) and 81b(7) are still applicable to the
armrests identified in the new policy below.

(A) Note: The policy below addresses armrests within the 35-inch head strike
arc and surfaces 18-inches and greater above the floor. Armrests outside the 35-inch head strike
arc and armrest surfaces less than 18-inches above the floor are acceptable as defined in this AC
paragraphs 81b(5) and 81b(7).

(B) Anarmrest is acceptable by inspection if the armrests of two consecutive
(i.e., one aft of the other) seat assemblies (seats need not be of the same part number) are offset
no greater 0.5-inch total, including design and production tolerances.

(C) Bounded armrests and non-exposed unbounded armrests are acceptable if:
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(1) The armrests of two consecutive seat assemblies are offset greater
than 0.5-inch but no greater than two (2)-inches total, including design, and production
tolerances, and

(2) The breakover feature of the seatback(s) adjacent to the armrest in the
forward seat assembly is (are) locked out.

(D) The seatback breakover feature may be locked out by any method that
requires a tool to release the lock out provision. The lockout of the breakover feature must be
effective for the seatback in the upright position used for taxi, takeoff and landing. Seatbacks
incorporating an energy absorbing feature to meet the HIC requirements of § 25.562 are
considered to have the breakover lockout and are acceptable. Whatever the method of seatback
breakover lock out, there typically is some movement of the seatback. This movement of the
seatback is acceptable as long as when the seatback is moved to the worst case position by a
small hand load applied to the top of the seatback, the armrest is still afforded protection by the
seatback, with the end of the top of the armrest being forward of the aft side of the seatback.

(E) Bounded armrests and non-exposed unbounded armrests, where the offset
is greater than two (2)-inches total, including design and production tolerances, need to be
addressed as being injurious objects within the striking radius of the head, e.g., by padding the
armrest.

(F) Exposed unbounded armrests; if the armrests of two consecutive seat
assemblies that are offset by more than 0.5-inch total, including design and production
tolerances, need to be addressed as being injurious objects within the striking radius of the head,
e.g., by padding the armrest.

(G) Armrests that are padded (using appropriate padding material as described
in paragraph 81b(5) of this AC) must have the padding cover the length of the armrest that is
encompassed by 35-inch and smaller head strike arcs. Bounded armrests, where the seatback(s)
have the breakover feature locked out, need not be padded to encompass the entire 35-inch head
strike arc because the seatbacks prevent the contact of the armrest on the forward side of the
seatback(s). Therefore, these armrests need only be padded to the forward edge of the
seatback(s) in their upright position achieved after the small hand force is applied to the
seatback. Portions of the armrest surface that cannot be contacted by the head are not required to
be padded, e.g., the lower (or under) surface of a curved armrest.

(H) As an alternative to the use of padding, surfaces within the striking radius
of the head that translate out of the striking radius under a nominal (10 pound) load may be
considered to provide adequate protection, e.g., armrests that have been pivoted upward, which
pivot downward out of the head strike arc under the nominal load. During an evaluation of this
feature, the load must be applied in a direction that approximates the motion of a seated and
belted occupant in the seat aft of the armrest under crash conditions.
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FIGURE 87-3 ARMREST OFFSET
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(12) Paragraph (e). Each berth installation should include a seat belt located
approximately at the occupant's pelvis. For a berth installation with the feet facing forward, a
bag, enclosing the legs to catch the upper torso when subjected to 9g, would be satisfactory in
lieu of a padded end board. If the head is facing forward, a strap over each shoulder
configuration would be satisfactory. If the berth is side facing, a padded side board or two belts,
located approximately at the thighs and approximately at the chest, would be satisfactory.
(Amendment 25-0)

(13) Paragraph (f). In order to reduce the deceleration "g" forces on occupants, some
forward facing seats are designed to collapse. Usually, the design incorporates collapsible front
legs. Such is acceptable if the collapse does not occur until a minimum of 8g has been applied.
After the collapse has occurred, the ultimate load of 9g should be applied and maintained for the
required three seconds. The activation of the energy absorbing feature should not result in
occupant injury. Various dimensions, such as 35-inches to injurious object clearance, aisle width
and clearance, and interference with exits, should be evaluated before and after activation of the
energy absorbing feature. Required dimensional clearances, such as aisles, passageways, flight
attendant assist spaces, exit opening envelopes, and clearance between seats and potentially
injurious surfaces must be maintained after the energy-absorbing feature is activated. The final
position of the seat should not trap occupants. When testing a seat to demonstrate compliance
with the static requirements of § 25.561, the testing should be conducted with an occupant center
of gravity (CG) location as defined in NAS 809 (referenced in Technical Standard Order (TSO)
C39) and AS8049 (referenced in the current version of TSO-C127). This CG location should be
utilized in any airplane interface load analysis conducted. (Amendment 25-0)

(14) Paragraph (f). Technical Standard Order (TSO)-C22 is applicable only to seat
belts. Technical Standard Order C114 may be applicable to shoulder harnesses, or they may be
approved as part of the airplane. Sled tests with anthropomorphic dummies have shown that
shoulder harness loads for forward facing seats can vary between 40 percent and 60 percent of
the total load. Therefore, it is acceptable to substantiate a shoulder harness load of 60 percent
(Refer to AC 25.785-1A, “Flight Attendant Seat and Torso Restraint System Installations,” dated
1/6/94): 0.6x9gx170 Ibs =918 Ibs . If the seat belt is not approved under TSO-C22 or later
revision, it should be approved as part of the airplane. The seat belt should be substantiated for
100 percent of the occupant load: 9g x 170 Ibs = 1530 Ibs . This is necessary even if the
shoulder harness is permanently attached to the seat belt, since it is usually possible to utilize the
seat belt without using the shoulder harness. The 1.33 fitting factor is applicable to these
configurations. (Amendment 25-0)

(15) Paragraph (f)(1)(i). A seat is normally approved to TSO-C39 or later revision.
This approval may not account for the critical load when occupied by less than maximum
occupants, e.g., one or two occupants in a triple seat. In some seat designs, occupancy by less
than the maximum could be a critical design load for a particular structural member. All
possible combinations of seat place occupancy should be substantiated by test or analysis. The
loads for underseat baggage restraint systems attached to the seat should be added to seat loads.
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Refer to § 25.787 guidance for underseat baggage criteria. This can be done by the TSO
manufacturer when doing the TSO substantiation or by the applicant who is installing the seat.
(Amendment 25-0)

(16) Paragraph (f)(3). The 1.33 factor is only required to be applied to the stated
attachments. This factor should be applied to both ends of each attachment, (i.e., the seat end
and the airplane end) and the fitting. If the applicant wishes to test the entire seat and belt
assembly to this 1.33 factor, it is satisfactory. (Amendment 25-0)

(17) Paragraphs (g) and (h). The combined safety belt and shoulder harness should
consist of a standard safety belt and a shoulder harness with a strap over each shoulder. The
shoulder harness straps should be as close to the neck as possible and may join behind the neck
or each strap may attach separately to structure. In the front, the shoulder harness straps should
attach to the buckle or safety belt near the buckle. Some harness geometries have been found
acceptable where the shoulder harness straps are attached to the seat belt attach fittings. Ideally,
the buckle should be located near the center of the torso. The single point release should be one
action in which both the safety belt and shoulder harness are released simultaneously. The
means provided to secure each combined safety belt and harness should be designed so that the
belt and harness strap material does not get repeatedly creased over a long period of wear.
(Amendment 25-51)

(18) Paragraphs (g) and (h). Refer to AC 25.785-1A, Flight Attendant Seat and Torso
Restraint System Installations, dated 1/6/94, for additional acceptable means of compliance.
(Amendment 25-51)

(19) Paragraph (h). Flight attendant seats that are provided for the airplane
configuration should be installed near the approved floor level emergency exits. This should not
be interpreted as a requirement to install flight attendant seats at each floor level exit. “Near” is
defined in AC 25.785-1A. (Amendment 25-0)

(20) Paragraph (j). The seat back may serve as a firm hand hold. Since most seats are
capable of breaking over, the breakover load must be adequate to be considered firm. A load of
25 Ibs minimum, acting horizontally, is considered adequate when applied at the top center of
the seat back. (Refer to paragraph 411b.(10) for maximum breakover force.) Very large seat
pitches (in excess of 65-inches) may not permit the seatbacks to act as a handhold. This is due to
both distance between the seatbacks and the capability of the seats to have very large amounts of
recline. In this case, it may be necessary to install supplementary features to serve as handholds.
Seat mounted headrests that move relative to the seatback do not need to be assessed for their
ability to provide a firm handhold, provided the seatback remains available for use as a
handhold, and meets the criteria identified above. Other interior features such as class dividers,
closets and other monuments may also serve as acceptable handholds if they provide a surface
for occupants to push against to steady themselves while moving about the cabin interior.
(Amendment 25-0)
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88. AMENDMENT 25-88, Effective December 9, 1996.

a. Requlation.

(a) A seat (or berth for a nonambulant person) must be provided for each occupant
who has reached his or her second birthday.

(b) Each seat, berth, safety belt, harness, and adjacent part of the airplane at each
station designated as occupiable during takeoff and landing must be designed so that
a person making proper use of these facilities will not suffer serious injury in an
emergency landing as a result of the inertia forces specified in 88 25.561 and 25.562.

(c) Each seat or berth must be approved.

(d) Each occupant of a seat that makes more than an 18° angle with the vertical
plane containing the airplane centerline must be protected from head injury by a
safety belt and an energy absorbing rest that will support the arms, shoulders, head,
and spine, or by a safety belt and shoulder harness that will prevent the head from
contacting any injurious object. Each occupant of any other seat must be protected
from the head injury by a safety belt and, as appropriate to the type, location, and
angle of facing of each seat, by one or more of the following:

(1) A shoulder harness that will prevent the head from contacting any injurious
object.

(2) The elimination of any injurious object within striking radius of the head.
(3) An energy absorbing rest that will support the arms, shoulders, head, and spine.

(e) Each berth must be designed so that the forward part has a padded end board,
canvas diaphragm, or equivalent means, that can withstand the static load reaction of
the occupant when subjected to the forward inertia force specified in § 25.561.

Berths must be free from corners and protuberances likely to cause injury to a person
occupying the berth during emergency conditions.

() Each seat or berth, and its supporting structure, and each safety belt or harness
and its anchorage must be designed for an occupant weight of 170 pounds,
considering the maximum load factors, inertia forces, and reactions among the
occupant seat, safety belt, and harness for each relevant flight and ground load
condition (including the emergency landing conditions prescribed in § 25.561). In
addition-

(1) The structural analysis and testing of the seats, berths, and their supporting
structures may be determined by assuming that the critical load in the forward,
sideward, downward, upward, and rearward directions (as determined from the
prescribed flight, ground, and emergency landing conditions) acts separately or using
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selected combinations of loads if the required strength in each specified direction is
substantiated. The forward load factor need not be applied to safety belts for berths.

(2) Each pilot seat must be designed for the reactions resulting from the application
of the pilot forces prescribed in § 25.395.

(3) The inertia forces specified in 8 25.561 must be multiplied by a factor of 1.33
(instead of the fitting factor prescribed in § 25.625) in determining the strength of the
attachment of each seat to the structure and each belt or harness to the seat or
structure.

(g) Each seat at a flight deck station must have a restraint system consisting of a
combined safety belt and shoulder harness with a single-point release that permits the
flight deck occupant, when seated with the restraint system fastened, to perform all of
the occupant's necessary flight deck functions. There must be a means to secure each
combined restraint system when not in use to prevent interference with the operation
of the airplane and with rapid egress in an emergency.

(h) Each seat located in the passenger compartment and designated for use during
takeoff and landing by a flight attendant required by the operating rules of this
chapter must be:

[(1) Near a required floor level emergency exit, except that another location is
acceptable if the emergency egress of passengers would be enhanced with that
location. A flight attendant seat must be located adjacent to each Type A or B
emergency exit. Other flight attendant seats must be evenly distributed among the
required floor-level emergency exits to the extent feasible.]

(2) To the extent possible, without compromising proximity to a required floor level
emergency exit, located to provide a direct view of the cabin area for which the flight
attendant is responsible.

(3) Positioned so that the seat will not interfere with the use of a passageway or exit
when the seat is not in use.

(4) Located to minimize the probability that occupants would suffer injury by being
struck by items dislodged from service areas, stowage compartments, or service
equipment.

(5) Either forward or rearward facing with an energy absorbing rest that is designed
to support the arms, shoulders, head, and spine.

(6) Equipped with a restraint system consisting of a combined safety belt and
shoulder harness unit with a single point release. There must be means to secure
each restraint system when not in use to prevent interference with rapid egress in an
emergency.
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(i) Each safety belt must be equipped with a metal to metal latching device.

(j) If the seat backs do not provide a firm handhold, there must be a handgrip or rail
along each aisle to enable persons to steady themselves while using the aisles in
moderately rough air.

(k) Each projecting object that would injure persons seated or moving about the
airplane in normal flight must be padded.

() Each forward observer's seat required by the operating rules must be shown to be
suitable for use in conducting the necessary enroute inspection.

b. Guidance.

(1) Referto AC 25.562-1B dated 1/10/2006, Dynamic Evaluation of Seat Restraint
Systems & Occupant Protection on Transport Airplanes, dated 1/19/96, for detailed guidance
concerning this amendment. (Amendment 25-64)

(2) Paragraph (b). Compliance with § 25.785(b) can be demonstrated using the tests
required by § 25.562(b), and showing compliance with the associated injury criteria, for those
objects that are assessed in those tests. However, because the tests specified in § 25.562 are
limited to certain conditions, they may not address all areas that could be injurious, either in
flight, or in an emergency landing. For this reason, simply showing that an object is outside the
headstrike envelope produced in a dynamic test in accordance with § 25.562 is not sufficient to
show compliance with 25.785(b). Objects may, in fact, require delethalization, even though they
are not struck in a dynamic test. (Amendment 25-64)

(3) Paragraph (b). In order for the seat belt to be effective, it should be positioned to lay
across the hip bone and ideally be about 45 degrees from the horizontal. An acceptable range for
this angle is 35 degrees to 55 degrees. An acceptable range for the shoulder harness is 30
degrees above to 5 degrees below the horizontal. Refer to ACs 25.785-1A, “Flight Attendant
Seat and Torso Restraint System Installations,” dated 1/6/94, and 43.13-1A, “Acceptable
Methods, Techniques, and Practices-Aircraft Inspection and Repair (with Errata Sheet),” dated
4/17/72, for related guidance. When testing a seat to demonstrate compliance with the static
requirements of § 25.561, the testing should be conducted with an occupant center of gravity
(CG) location as defined in NAS 809 (referenced in Technical Standard Order (TSO) C39) and
AS8049 (referenced in the current version of TSO-C127). This CG location should be utilized in
any airplane interface load analysis conducted. (Amendment 25-0)

(4) Paragraphs (b) and (d). The FAA issued policy memorandum ANM-03-115-28,
dated October 2, 2003, titled “Policy Statement on Use of Surrogate Parts When Evaluating
Seatbacks and Seatback Mounted Accessories for Compliance with §§ 25.562(C)(5) and
25.785(b) and (d).” This policy may be used with any test method used to demonstrate
compliance with blunt force trauma for items mounted on the seatback. The policy is applicable
to Amendment 25-88, for §8 25.785 (b) and (d) as follows: (Amendment 25-0)
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(i) In many row-to-row seat configurations, seatback mounted accessories are
installed within the head paths of forward facing seated occupants. In order to demonstrate
compliance with the aforementioned requirements, tests are conducted to assess the injury
potential of these seatbacks and accessories. This policy only addresses head injury caused by
blunt trauma. It does not address parts that become loose or sharp projections that are formed
that may be injurious to a seated occupant during a head impact.

(if) The types of tests that are conducted for blunt trauma assessments are
dependant on the certification basis of the airplane. Airplane certification bases, which include
8 25.562(c)(5), require that protection be provided so that a head impact does not result in a HIC
greater than 1,000 units under the dynamic test conditions specified in § 25.562(b). Typically,
airplanes which do not have § 25.562(c)(5) in their certification basis, must still comply with the
more general occupant protection requirements of §8 25.785(b) and (d). Sections 25.785(b) and
(d) require that a seat be designed so that an occupant would not suffer “serious injury” in an
emergency landing and that injurious objects within the striking radius of the head be eliminated.
As a result, seatbacks/accessories on these airplanes must be evaluated to ensure that an occupant
would not suffer serious head injury from blunt trauma.

(iii) Currently, blunt trauma tests are conducted with seatback mounted accessories
represented by actual production parts or parts that are similar in construction to the production
parts. Industry has informed the FAA that certification delays occur due to the unavailability of
actual accessories for testing. In addition, accessories are typically damaged during certification
tests and are not usable in subsequent tests or for installation and delivery to a customer. Several
specimens of the same part are repeatedly used, and damaged, during certification tests due to
test failures or substantiating alternate seatback designs. This results in significant costs to
manufacturers and customers.

(iv) The FAA has determined that it is acceptable to use a surrogate test article
made of 6061-T4 aluminum which meets the criteria below in lieu of an accessory for
demonstrating compliance with 88 25.562(c)(5) and 25.785(b) and (d) for blunt trauma
assessments. An exception to the use of the surrogate test article occurs when the accessory is
more rigid (deflects less and absorbs less energy during impact) than the plate defined in this
AC. In that case, the accessory should be used in the test(s) and not a surrogate test article. The
following criteria are applicable when using a surrogate test article during blunt trauma testing in
accordance with 88 25.562(c)(5) and 25.785(b) and (d):

(A) The surrogate part should be fabricated from 6061-T4 aluminum and have
a minimum thickness of 0.238-inch (i.e., 0.25-inch minus a 0.012-inch manufacturing tolerance)
at all locations. The length and width of the surrogate part should equal, within tolerances, the
length and width of the actual part, respectively.

(B) The exposed surface of the surrogate part that will be impacted should be
flat. That is, it is not required to have the contour of the accessory’s exposed surface represented
by the surrogate part. Note that this is based on typical accessory installations which are
essentially mounted flush with the seatback and have a generally homogeneous contact area.
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Small variations in the surface due to the contour of plastic parts may be ignored. Designs that
differ from this (e.g., a design with an exposed structural protrusion) might require the exposed
surface of the actual part to be represented in order to adequately assess head injury potential.

(C) The weight of the surrogate part, and additional ballast if needed, should
be +10 percent of the weight of the actual part.

(D) The surrogate part should be located on the seatback in the same place
(i.e., within manufacturing tolerances for mounting the actual part) where the actual part would
be located in terms of the x and y coordinates in Figure 88-1. The surrogate part should be
located such that the surface, which will be contacted during the test, is at the same location (i.e.,
within manufacturing tolerances for mounting the actual part) where the actual part would be in
terms of the z coordinate (Refer to figure 88-1).

(E) The surrogate part should be attached to the seat by the final production
hardware or a conservative representation of the final production hardware. For substantiating
blunt trauma requirements, a conservative representation of the attachment hardware would be at
least as rigid as the actual hardware. The surrogate part should be mounted so that it would not
move farther or faster, with respect to the seatback, than the actual part during the test. Note that
a conservative representation of the attachment hardware for determining HIC may not
adequately represent the attachment hardware for substantiating it to § 25.562 loads. However,
if the attachment hardware is adequately represented for substantiating it to § 25.562 loads, the
test using a surrogate part may also be used to demonstrate that the attachment hardware will
retain the actual accessory under 8 25.562 loads.

(F) If the surrogate part cracks during a test, the test results are invalid.

(G) A surrogate part made of a material and thickness other than 6061-T4
aluminum in a nominal thickness of 0.25-inch may be used if an FAA Aircraft Certification
Office finds that it is at least as rigid (i.e., it deflects less and absorbs less energy during the test).
Surrogate test articles which are less rigid than the aluminum surrogate part defined above are
not addressed in this AC. If an applicant desires to use a surrogate part which is less rigid, its use
should be approved through the issue paper process (or equivalent) or by an FAA policy
memorandum. Testing may be required to determine the acceptability of these less rigid
surrogate parts.
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FIGURE 88-1 SURROGATE PART INSTALLED ON SEATBACK
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(5) Paragraphs (b) and (d). The FAA issued policy memorandum ANM-03-115-31,
dated May 9, 2005, and titled “Policy Statement on Conducting Component Level Tests to
Demonstrate Compliance with 8§ 25.785(b) and (d). Appendix 13 of this AC contains the
complete policy memorandum. This policy may be used with any test method used to
demonstrate compliance with blunt force trauma for items mounted on the seatback. The policy
is applicable to Amendment 25-88, for §§ 25.785 (b) and (d). (Amendment 25-0)

(6) Paragraph (d). For sideward facing seats, this change removed the option of a safety
belt plus eliminated any injurious object from within striking radius of the head. This option is
still satisfactory for forward and aft facing seats. The "human cushion™ or unpadded bulkhead
concept is not an adequate energy absorbing rest and therefore does not comply with this version
of the regulation. The shoulder harness may be a diagonal shoulder harness over the forward
shoulder. (Amendment 25-15)

(7) Paragraph (d). The 18-degree requirement applies to both forward and aft facing
seat installations. If the forward direction is considered as 0 degrees or 360 degrees of a circle,
the segments from 18 degrees to 162 degrees and 198 degrees to 342 degrees are considered a
side facing seat and the seat installation must comply with one of the two options stated in the
regulation. (Amendment 25-20)

(8) Paragraph (d)(2). The striking radius of the head is considered to be an arc of 35-
inches whose center is at the intersection of the plane of the uncompressed top of the seat
cushion with the plane of the uncompressed front of the back cushion; commonly referred to as
the cushion reference point (CRP). Previously this was referred to as seat reference point (SRP).
However, with the advent of dynamic seat testing the definition for SRP was changed (refer to
current version of AS8049). The arc width is considered to extend to the centerlines of each
armrest. The arc is actually a section of a cylinder (Refer to figure 88-2). Typical installations
to be considered are bulkheads, cabinets, tables and passenger evacuation slide covers. The
installation should not contain any pointed corners or sharp edges. The testing used to
demonstrate that the installation is not injurious must take into account whether the system (e.qg.,
seatback mounted telephone) is allowed to be used during taxi, takeoff and landing. If the
system is allowed to be used during these phases of operation, the testing must consider the
system in both the deployed and stowed position (e.g., seatback mounted telephone in or out of
the cradle). If the sidewall configuration is such that it is potentially hazardous in a combination
of forward and side loads, it should be substantiated even if it might be slightly outside of the
centerline of the armrest. Any surface less than 18-inches above the floor need not be
considered. Surfaces within the 35-inch arc may be padded with energy absorbing material, such
as one-inch of either Ensolite (Type AH, AHC, I3, HHC or HH), Klegecell or Airex 4070.
Foam rubber is not satisfactory since it is an energy storing material. If the padding is easily
removed, there should be acceptable placarding requiring the padding be in place during taxi,
takeoff and landing. (Amendment 25-0)
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FIGURE 88-2 HEAD STRIKE ZONE FOR § 25.785
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(9) Paragraph (d)(2). A flat surface within the 35-inch head strike arc, such as a table or
partition, may be tested to the criteria of Society of Automotive Engineers (SAE) J921 or the
following criteria. Impact injury criteria is discussed in AC 21-22, Injury Criteria for Human
Exposure to Impact. (Amendment 25-0)

(i) A 13-pound bowling ball may be used to simulate the head of a 170-pound
person whose seat belt is fastened and is subjected to 9g. (Amendment 25-0)

(if) The ball shall impact the surface with at least 2780-inch-pounds of energy.
(Amendment 25-0)

(ili) The attachments of the test article shall not fail completely. (Amendment 25-0)

(iv) No parts shall become loose or sharp projections be formed that would be
hazardous to the passengers. (Amendment 25-0)

(v) The test article may deform locally. (Amendment 25-0)

(vi) The surface being tested should perform equal to or better than a previously
approved surface. The intent of this comparative test method is to test similar items (e.g., a
seatback that does not have a telephone with a seatback that has a telephone installed). This test
method should not be used to compare a seatback to an armrest. (Amendment 25-0)

(10) Paragraph (d)(2). (Amendment 25-0)

(i) Some passenger seats are designed with armrests that pivot upward such that the
armrest could protrude beyond the seatbacks resulting in a potentially hazardous condition to
persons seated behind these seats. Armrests that are adequately delethalized or restricted such
that they cannot protrude aft of either seatback in any position are acceptable. (Amendment 25-0)

(if) Armrests that are offset can be within the headstrike path of an occupant to the
rear. Armrests within the striking radius of the head that are:

(A) bounded on both sides of the armrest by the seat backs and are offset more
than 2-inches from the armrests of the seat to the rear, or

(B) forward of an additional (exposed) seat in the row behind it, such that the
forward armrest is bounded on one side only are considered to be injurious objects. The head
must be protected from these injurious objects by some additional means such as padding.
Armrests that are bounded only on one side and not offset from the armrest of the seat in the rear
are not considered to be injurious objects. (Amendment 25-0)

(11) Paragraph (d)(2). The FAA issued policy memorandum 02-115-15, dated

November 25, 2002, titled “New Policy with respect to compliance with § 25.785(d),
Amendment 25-88, for certification of passenger seat armrests.” The policy in this
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memorandum may be used for demonstrating compliance with § 25.785(c)(2), Amendment 25-
88, and is provided below. (Amendment 25-0)

(i) Armrests that might possibly be struck by persons seated behind (aft of) them
are characterized as “bounded” or “unbounded.” Bounded armrests are defined as follows:

(A) An armrest that has a seatback on both sides, with the distance between
the structure of the adjacent seatbacks no greater than five inches, or

(B) An armrest that has a seatback on one side and the airplane sidewall panel
or a wall that is part of an airplane furnishing (e.g., galley, closet, lavatory) on the other side with
the distance between the structure of the seatback and the panel/wall no greater than five inches.

(if) For purposes of this AC, the structure of the seatback is considered to be the
parts of the seatback with load carrying capability. It does not include upholstery material or soft
foam installed for occupant comfort. In some seat designs there is a metal frame in the seatback
that forms the support structure to which the foam and upholstery are used to provide the shape
of the seatback. When measuring the distance between the structure of the adjacent seatbacks of
no greater than five inches, the measurement would be between these metal or composite
supports structures.

(ii1) Unbounded armrests are those that do not meet either definition above.
Additionally, seat places that are located aft of unbounded armrests may be characterized as
either “exposed” or “non-exposed.” The non-exposed seat place is typically an aisle seat place,
i.e., located adjacent to a passenger aisle (refer to figure 88-3). The exposed seat place is
typically located where the number of seats in the row forward is different from that of the seat
row aft. For example, near Type Il overwing exits, many airplanes have a double seat installed
inboard of the exit with an empty space between the seat and the exit. The seat row aft of the
double seat has a triple seat (refer to figure 88-4). In figure 88-4, seat place “A” is an exposed
seat place that makes the outboard armrest of the double seat an unbounded exposed armrest.

(iv) The definitions above apply to all armrests in the airplane as applicable. The
existing policy contained in this AC paragraphs 81b(5) and 81b(7) are still applicable to the
armrests identified in the new policy below.

(A) Note: The policy below addresses armrests within the 35-inch head strike
arc and surfaces 18-inches and greater above the floor. Armrests outside the 35-inch head strike
arc and armrest surfaces less than 18-inches above the floor are acceptable as defined in this AC
paragraphs 81b(5) and 81b(7).

(B) Anarmrest is acceptable by inspection if the armrests of two consecutive
(i.e., one aft of the other) seat assemblies (seats need not be of the same part number) are offset
no greater 0.5-inch total, including design and production tolerances.

(C) Bounded armrests and non-exposed unbounded armrests are acceptable if:
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(1) The armrests of two consecutive seat assemblies are offset greater
than 0.5-inch but no greater than two (2)-inches total, including design, and production
tolerances, and

(2) The breakover feature of the seatback(s) adjacent to the armrest in the
forward seat assembly is (are) locked out.

(D) The seatback breakover feature may be locked out by any method that
requires a tool to release the lock out provision. The lockout of the breakover feature must be
effective for the seatback in the upright position used for taxi, takeoff and landing. Seatbacks
incorporating an energy absorbing feature to meet the HIC requirements of § 25.562 are
considered to have the breakover lockout and are acceptable. Whatever the method of seatback
breakover lock out, there typically is some movement of the seatback. This movement of the
seatback is acceptable as long as when the seatback is moved to the worst case position by a
small hand load applied to the top of the seatback, the armrest is still afforded protection by the
seatback, with the end of the top of the armrest being forward of the aft side of the seatback.

(E) Bounded armrests and non-exposed unbounded armrests, where the offset
is greater than two (2)-inches total, including design and production tolerances, need to be
addressed as being injurious objects within the striking radius of the head, e.g., by padding the
armrest.

(F) Exposed unbounded armrests; if the armrests of two consecutive seat
assemblies that are offset by more than 0.5-inch total, including design and production
tolerances, need to be addressed as being injurious objects within the striking radius of the head,
e.g., by padding the armrest.

(G) Armrests that are padded (using appropriate padding material as described
in paragraph 81b(5) of this AC) must have the padding cover the length of the armrest that is
encompassed by 35-inch and smaller head strike arcs. Bounded armrests, where the seatback(s)
have the breakover feature locked out, need not be padded to encompass the entire 35-inch head
strike arc because the seatbacks prevent the contact of the armrest on the forward side of the
seatback(s). Therefore, these armrests need only be padded to the forward edge of the
seatback(s) in their upright position achieved after the small hand force is applied to the
seatback. Portions of the armrest surface that cannot be contacted by the head are not required to
be padded, e.g., the lower (or under) surface of a curved armrest.

(H) As an alternative to the use of padding, surfaces within the striking radius
of the head that translate out of the striking radius under a nominal (10 pound) load may be
considered to provide adequate protection, e.g., armrests that have been pivoted upward, which
pivot downward out of the head strike arc under the nominal load. During an evaluation of this
feature, the load must be applied in a direction that approximates the motion of a seated and
belted occupant in the seat aft of the armrest under crash conditions.
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FIGURE 88-3 ARMREST OFFSET
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(12) Paragraph (e). Each berth installation should include a seat belt located
approximately at the occupant's pelvis. For a berth installation with the feet facing forward, a
bag, enclosing the legs to catch the upper torso when subjected to 9g, would be satisfactory in
lieu of a padded end board. If the head is facing forward, a strap over each shoulder
configuration would be satisfactory. If the berth is side facing, a padded side board or two belts,
located approximately at the thighs and approximately at the chest, would be satisfactory.
(Amendment 25-0)

(13) Paragraph (f). In order to reduce the deceleration "g" forces on occupants, some
forward facing seats are designed to collapse. Usually, the design incorporates collapsible front
legs. Such is acceptable if the collapse does not occur until a minimum of 8g has been applied.
After the collapse has occurred, the ultimate load of 9g should be applied and maintained for the
required three seconds. The activation of the energy absorbing feature should not result in
occupant injury. Various dimensions, such as 35-inches to injurious object clearance, aisle width
and clearance, and interference with exits, should be evaluated before and after activation of the
energy absorbing feature. Required dimensional clearances, such as aisles, passageways, flight
attendant assist spaces, exit opening envelopes, and clearance between seats and potentially
injurious surfaces must be maintained after the energy-absorbing feature is activated. The final
position of the seat should not trap occupants. When testing a seat to demonstrate compliance
with the static requirements of § 25.561, the testing should be conducted with an occupant center
of gravity (CG) location as defined in NAS 809 (referenced in Technical Standard Order (TSO)
C39) and AS8049 (referenced in the current version of TSO-C127). This CG location should be
utilized in any airplane interface load analysis conducted. (Amendment 25-0)

(14) Paragraph (f). Technical Standard Order (TSO)-C22 is applicable only to seat
belts. Technical Standard Order C114 may be applicable to shoulder harnesses, or they may be
approved as part of the airplane. Sled tests with anthropomorphic dummies have shown that
shoulder harness loads for forward facing seats can vary between 40 percent and 60 percent of
the total load. Therefore, it is acceptable to substantiate a shoulder harness load of 60 percent
(Refer to AC 25.785-1A, “Flight Attendant Seat and Torso Restraint System Installations,” dated
1/6/94): 0.6x9gx170 Ibs =918 Ibs . If the seat belt is not approved under TSO-C22 or later
revision, it should be approved as part of the airplane. The seat belt should be substantiated for
100 percent of the occupant load: 9g x 170 Ibs = 1530 Ibs . This is necessary even if the
shoulder harness is permanently attached to the seat belt, since it is usually possible to utilize the
seat belt without using the shoulder harness. The 1.33 fitting factor is applicable to these
configurations. (Amendment 25-0)

(15) Paragraph (f)(1)(i). A seat is normally approved to TSO-C39 or later revision.
This approval may not account for the critical load when occupied by less than maximum
occupants, e.g., one or two occupants in a triple seat. In some seat designs, occupancy by less
than the maximum could be a critical design load for a particular structural member. All
possible combinations of seat place occupancy should be substantiated by test or analysis. The
loads for underseat baggage restraint systems attached to the seat should be added to seat loads.
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Refer to § 25.787 guidance for underseat baggage criteria. This can be done by the TSO
manufacturer when doing the TSO substantiation or by the applicant who is installing the seat.
(Amendment 25-0)

(16) Paragraph (f)(3). The 1.33 factor is only required to be applied to the stated
attachments. This factor should be applied to both ends of each attachment, (i.e., the seat end
and the airplane end) and the fitting. If the applicant wishes to test the entire seat and belt
assembly to this 1.33 factor, it is satisfactory. (Amendment 25-0)

(17) Paragraphs (g) and (h). The combined safety belt and shoulder harness should
consist of a standard safety belt and a shoulder harness with a strap over each shoulder. The
shoulder harness straps should be as close to the neck as possible and may join behind the neck
or each strap may attach separately to structure. In the front, the shoulder harness straps should
attach to the buckle or safety belt near the buckle. Some harness geometries have been found
acceptable where the shoulder harness straps are attached to the seat belt attach fittings. Ideally,
the buckle should be located near the center of the torso. The single point release should be one
action in which both the safety belt and shoulder harness are released simultaneously. The
means provided to secure each combined safety belt and harness should be designed so that the
belt and harness strap material does not get repeatedly creased over a long period of wear.
(Amendment 25-51)

(18) Paragraphs (g) and (h). Refer to AC 25.785-1A, Flight Attendant Seat and Torso
Restraint System Installations, dated 1/6/94, for additional acceptable means of compliance.
(Amendment 25-51)

(19) Paragraph (h). Flight attendant seats that are provided for the airplane
configuration should be installed near the approved floor level emergency exits. This should not
be interpreted as a requirement to install for a flight attendant seats at each floor level exit.
“Near” is defined in AC 25.785-1A. (Amendment 25-0)

(20) Paragraph (h)(1). The intent of the use of the word “adjacent” is to require the
flight attendant seat to be closer to the exit than if the word “near” were used. Typically, the
flight attendant seat should be located immediately forward or aft of the passageway to the exit.
Consideration for an alternative location may be given if the flight attendant seat is located such
that the flight attendant will be able to reach the exit faster than any passenger seated in the
vicinity of the exit. (Amendment 25-46)

(21) Paragraph (j). The seat back may serve as a firm hand hold. Since most seats are
capable of breaking over, the breakover load must be adequate to be considered firm. A load of
25 Ibs minimum, acting horizontally, is considered adequate when applied at the top center of
the seat back. (Refer to paragraph 411b.(10) for maximum breakover force.) Very large seat
pitches (in excess of 65-inches) may not permit the seatbacks to act as a handhold. This is due to
both distance between the seatbacks and the capability of the seats to have very large amounts of
recline. In this case, it may be necessary to install supplementary features to serve as handholds.
Seat mounted headrests that move relative to the seatback do not need to be assessed for their
ability to provide a firm handhold, provided the seatback remains available for use as a
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handhold, and meets the criteria identified above. Other interior features such as class dividers,
closets and other monuments may also serve as acceptable handholds if they provide a surface
for occupants to push against to steady themselves while moving about the cabin interior.
(Amendment 25-0)

89-100. [RESERVED]
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SECTION 25.787 STOWAGE COMPARTMENTS

101. REGULATION IN EFFECT AT ADOPTION OF PART 25.

a. Requlation.

(a) Each cargo and baggage compartment must be designed for its placarded
maximum weight and contents and for the critical load distributions at the
appropriate maximum load factors corresponding to the specified flight and ground
load conditions, except the emergency landing conditions of § 25.561.

(b) There must be a means to prevent the contents in the compartments from
becoming a hazard by shifting, under the loads specified in paragraph (a) of this
section.

(c) There must be a means to protect the occupants from injury by the
contents of any compartment, under the emergency landing conditions of
§ 25.561.

b. Guidance.

(1) Paragraph (a). Compartments placarded "No Stowage" need not have a weight limit
placard. Compartments placarded "Emergency Equipment Only" need not have a weight limit
placard provided the compartment is filled with designated emergency equipment that does not
exceed the compartment's limit. (Refer to paragraphs 801b(1)(ii), 1041b(5) and 1101b(2).)
(Amendment 25-0)

(2) Paragraph (b). Baggage can be free if it can be shown that the forward barrier and
cargo liner are able to restrain impact loads and the compartment is small enough to prevent
significant shifts in center of gravity (c.g.). A 99 barrier net or other structure is required in all
cargo versions if the cargo is not restrained to § 25.561 loads. In this case the cargo is restrained
to flight and ground loads to prevent c.g. movement. If no 9g barrier net is used, the cargo is
restrained to § 25.561 loads in an approved installation such as containers or pallets. (Refer to
paragraph 1041b.(9).) (Amendment 25-0)

102. AMENDMENT 25-32, Effective May 1, 1972.

a. Regulation.

[(a) Each compartment for the stowage of cargo, baggage, carry-on articles, and
equipment (such as life rafts), and any other stowage compartment must be designed
for its placarded maximum weight of contents and for the critical load distribution at
the appropriate maximum load factors corresponding to the specified flight and
ground load conditions, and to the emergency landing conditions of § 25.561(b),
except that the forces specified in the emergency landing conditions need not be
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applied to compartments located below, or forward, of all occupants in the airplane.
If the airplane has a passenger seating configuration, excluding pilots seats, of 10
seats or more, each stowage compartment in the passenger cabin, except for
underseat and overhead compartments for passenger convenience, must be
completely enclosed.]

(b) There must be a means to prevent the contents in the compartments from
becoming a hazard by shifting, under the loads specified in paragraph (a) of this
section.

[(c) [Deleted.]]
b. Guidance. Paragraph (c) was deleted with the adoption of § 25.789.

(1) Paragraph (a). The intent for requiring completely enclosed stowage compartments
is to provide more protection to occupants than that provided by restraint devices such as tie-
down straps or webbing (with or without a curtain). A gap of 0.125-inch or less around the
compartment door/drawer for operation of the compartment and manufacturing is acceptable.
These compartments are considered to be completely enclosed. (Amendment 25-32)

(2) Paragraph (a). Standard design criteria for underseat baggage restraint. (These
criteria can be used for test or analysis purposes.) (Amendment 25-32)

(i) Forward restraint design criteria. (Amendment 25-32)
(A) Load factor - 9g forward. (Amendment 25-32)

(B) Basic baggage weight - 20 Ibs per individual seat. (Amendment
25-32)

(C) Bag dimension - 3 X 12 X 17-inches (assumed rigid). (Amendment 25-32)

NOTE: These dimensions represent what is considered the most severe case and are not
to be construed as the maximum baggage size which should be considered. The restraint device
should be capable of restraining baggage of a size that can be stowed under the seat in the
available space, but the weight need not be more than 20 Ibs . (Amendment 25-32)

(D) The bag surface upon which it rests should be assumed smooth so as to
minimize any friction restraint. (Amendment 25-32)

(E) The load (20 Ibs X 9 g = 180 Ibs) should be assumed applied through the
bag with the seat mounted in its normal position. The 17 X 3-inch bag dimension should
impinge on the restraint device unless the underseat dimensions are such that the test bag would
protrude beyond the seat. In that case the 3 X 12-inch dimension should be used. (Amendment
25-32)
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(F) The critical load conditions for the underseat baggage restraints should be
identified and demonstrated. (Amendment 25-32)

(G) The bottom of the restraint system should be no more than 2 1/2-inches
above the floor level of the airplane. The top of the system should be no less than 3-inches
above the floor level of the airplane. (Amendment 25-32)

(ii) Side restraining design criteria. (Amendment 25-32)

(A) The underseat baggage side restraint system should be capable of
restraining a 20-pound rigid article per seat with the dimensions of 3 X 12 X 17-inches at 1.5g of
side loading. (20 Ibs X 1.5 g =30 Ibs per article.) (Amendment 25-32)

(B) The side restraint system should be capable of restraining the article at
1.5¢ sidewards with the 17-inch dimension oriented fore and aft in the airplane. (Amendment 25-
32)

(C) If the restraint system allows application of a footload, the system should
be capable of withstanding a 300 pound standing load, applied in the most critical mode, without
degrading either the basic forward load carrying capability or the side load carrying capabilities
noted above or resulting in deformation causing the system to pose a tripping hazard.
(Amendment 25-32)

(D) The system should be capable of withstanding the most critical loading
condition due to asymmetrical loading of the system. (Amendment 25-32)

(E) The bottom of the restraint system should be no more than 2 1/2-inches
above the floor level of the airplane. The top of the system should be no less than 3-inches
above the floor level of the airplane. The restraint system should extend a minimum of 8.75-
inches aft from the aft face of the forward restraint portion of the system. (Amendment 25-32)

(F) The side restraint system should not present a tripping hazard either for
ingress to the seat or egress to the aisle or to the evacuation route. (Amendment 25-32)

(G) The restraint system should not protrude into the aisle or evacuation route
farther than the seat armrest on the aisle side. (Amendment 25-32)

(3) Paragraph (a). If overhead stowage compartments are intended for carriage of
baggage, other than articles of loose clothing, they must be provided with approved restraining
devices or doors (§ 121.589 (b)). (Amendment 25-32)

(4) Paragraph (a). The wording “a passenger seating configuration, excluding pilot
seats, of 10 seats or more,” which was promulgated with the intent of being consistent with
Amendment 23-10 to part 23, does not directly address seats intended for use by observers or
flight attendants. Seats approved for use by observers or flight attendants are not included in the
passenger seating configuration. Seats that have dual approval for occupancy by either
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crew/observers or passengers will be included in the passenger seating configuration.
(Amendment 25-32)

(5) Paragraph (a). Compartments placarded "No Stowage" need not have a weight limit
placard. Compartments placarded "Emergency Equipment Only" need not have a weight limit
placard provided the compartment is filled with designated emergency equipment that does not
exceed the compartment's limit. (Refer to paragraphs 801b(1)(ii), 1041b(5) and 1101b(2).)
(Amendment 25-0)

(6) Paragraph (b). Baggage can be free if it can be shown that the forward barrier and
cargo liner are able to restrain impact loads and the compartment is small enough to prevent
significant shifts in center of gravity (c.g.). A 9g barrier net or other structure is required in all
cargo versions if the cargo is not restrained to § 25.561 loads. In this case the cargo is restrained
to flight and ground loads to prevent c.g. movement. If no 9g barrier net is used, the cargo is
restrained to 8 25.561 loads in an approved installation such as containers or pallets. (Refer to
paragraph 1041b.(8).) (Amendment 25-0)

103. AMENDMENT 25-38, Effective February 1, 1977.

a. Requlation.

(a) Each compartment for the stowage of cargo, baggage, carry-on articles, and
equipment (such as life rafts), and any other stowage compartment must be designed
for its placarded maximum weight of contents and for the critical load distribution at
the appropriate maximum load factors corresponding to the specified flight and
ground load conditions, and to the emergency landing conditions of § 25.561(b),
except that the forces specified in the emergency landing conditions need not be
applied to compartments located below, or forward, of all occupants in the airplane.
If the airplane has a passenger seating configuration, excluding pilots seats, of 10
seats or more, each stowage compartment in the passenger cabin, except for
underseat and overhead compartments for passenger convenience, must be
completely enclosed.

(b) There must be a means to prevent the contents in the compartments from
becoming a hazard by shifting, under the loads specified in paragraph (a) of this
section.

[(c) If cargo compartment lamps are installed, each lamp must be installed so as to
prevent contact between lamp bulb and cargo.]

b. Guidance.
(1) Paragraph (a). The intent for requiring completely enclosed stowage compartments

is to provide more protection to occupants than that provided by restraint devices such as tie-
down straps or webbing (with or without a curtain). A gap of 0.125-inch or less around the
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compartment door/drawer for operation of the compartment and manufacturing is acceptable.
These compartments are considered to be completely enclosed. (Amendment 25-32)

(2) Paragraph (a). Standard design criteria for underseat baggage restraint. (These
criteria can be used for test or analysis purposes.) (Amendment 25-32)

(i) Forward restraint design criteria. (Amendment 25-32)
(A) Load factor - 9g forward. (Amendment 25-32)
(B) Basic baggage weight - 20 Ibs per individual seat. (Amendment 25-32)
(C) Bag dimension - 3 X 12 X 17-inches (assumed rigid). (Amendment 25-32)

NOTE: These dimensions represent what is considered the most severe case and are not
to be construed as the maximum baggage size which should be considered. The restraint device
should be capable of restraining baggage of a size that can be stowed under the seat in the
available space, but the weight need not be more than 20 Ibs . (Amendment 25-32)

(D) The bag surface upon which it rests should be assumed smooth so as to
minimize any friction restraint. (Amendment 25-32)

(E) The load (20 Ibs X 9 g = 180 Ibs ) should be assumed applied through the
bag with the seat mounted in its normal position. The 17 X 3-inch bag dimension should
impinge on the restraint device unless the underseat dimensions are such that the test bag would
protrude beyond the seat. In that case the 3 X 12-inch dimension should be used. (Amendment
25-32)

(F) The critical load conditions for the underseat baggage restraints should be
identified and demonstrated. (Amendment 25-32)

(G) The bottom of the restraint system should be no more than 2 1/2-inches
above the floor level of the airplane. The top of the system should be no less than 3-inches
above the floor level of the airplane. (Amendment 25-32)

(it) Side restraining design criteria. (Amendment 25-32)

(A) The underseat baggage side restraint system should be capable of
restraining a 20-pound rigid article per seat with the dimensions of 3 X 12 X 17-inches at 1.5g of
side loading. (20 Ibs X 1.5 g =30 Ibs per article.) (Amendment 25-32)

(B) The side restraint system should be capable of restraining the article at

1.5¢ sidewards with the 17-inch dimension oriented fore and aft in the airplane. (Amendment 25-
32)
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(C) If the restraint system allows application of a footload, the system should
be capable of withstanding a 300 pound standing load, applied in the most critical mode, without
degrading either the basic forward load carrying capability or the side load carrying capabilities
noted above or resulting in deformation causing the system to pose a tripping hazard.
(Amendment 25-32)

(D) The system should be capable of withstanding the most critical loading
condition due to asymmetrical loading of the system. (Amendment 25-32)

(E) The bottom of the restraint system should be no more than 2 1/2-inches
above the floor level of the airplane. The top of the system should be no less than 3-inches
above the floor level of the airplane. The restraint system should extend a minimum of 8.75-
inches aft from the aft face of the forward restraint portion of the system. (Amendment 25-32)

(F) The side restraint system should not present a tripping hazard either for
ingress to the seat or egress to the aisle or to the evacuation route. (Amendment 25-32)

(G) The restraint system should not protrude into the aisle or evacuation route
farther than the seat armrest on the aisle side. (Amendment 25-32)

(3) Paragraph (a). If overhead stowage compartments are intended for carriage of
baggage, other than articles of loose clothing, they must be provided with approved restraining
devices or doors (8 121.589 (b)). (Amendment 25-32)

(4) Paragraph (a). The wording “a passenger seating configuration, excluding pilot
seats, of 10 seats or more,” which was promulgated with the intent of being consistent with
Amendment 23-10 to part 23, does not directly address seats intended for use by observers or
flight attendants. Seats approved for use by observers or flight attendants are not included in the
passenger seating configuration. Seats that have dual approval for occupancy by either
crew/observers or passengers will be included in the passenger seating configuration.
(Amendment 25-32)

(5) Paragraph (a). Compartments placarded "No Stowage" need not have a weight limit
placard. Compartments placarded "Emergency Equipment Only™ need not have a weight limit
placard provided the compartment is filled with designated emergency equipment that does not
exceed the compartment's limit. (Refer to paragraphs 801b(1)(ii), 1041b(5) and 1101b(2).)
(Amendment 25-0)

(6) Paragraph (b). Baggage can be free if it can be shown that the forward barrier and
cargo liner are able to restrain impact loads and the compartment is small enough to prevent
significant shifts in center of gravity (c.g.). A 9g barrier net or other structure is required in all
cargo versions if the cargo is not restrained to § 25.561 loads. In this case the cargo is restrained
to flight and ground loads to prevent c.g. movement. If no 9g barrier net is used, the cargo is
restrained to 8 25.561 loads in an approved installation such as containers or pallets. (Refer to
paragraph 1041b.(8).) (Amendment 25-0)
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104. AMENDMENT 25-51, Effective March 6, 1980.

a. Regulation.

(a) Each compartment for the stowage of cargo, baggage, carry-on articles, and
equipment (such as life rafts), and any other stowage compartment must be designed
for its placarded maximum weight of contents and for the critical load distribution at
the appropriate maximum load factors corresponding to the specified flight and
ground load conditions, and to the emergency landing conditions of § 25.561(b),
except that the forces specified in the emergency landing conditions need not be
applied to compartments located below, or forward, of all occupants in the airplane.
If the airplane has a passenger seating configuration, excluding pilots seats, of 10
seats or more, each stowage compartment in the passenger cabin, except for
underseat and overhead compartments for passenger convenience, must be
completely enclosed.

(b) There must be a means to prevent the contents in the compartments from
becoming a hazard by shifting, under the loads specified in paragraph (a) of this
section. [For stowage compartments in the passenger and crew cabin, if the means
used is a latched door, the design must take into consideration the wear and
deterioration expected in service.]

(c) If cargo compartment lamps are installed, each lamp must be installed
S0 as to prevent contact between lamp bulb and cargo.

b. Guidance.

(1) Paragraph (a). The intent for requiring completely enclosed stowage compartments
is to provide more protection to occupants than that provided by restraint devices such as tie-
down straps or webbing (with or without a curtain). A gap of 0.125-inch or less around the
compartment door/drawer for operation of the compartment and manufacturing is acceptable.
These compartments are considered to be completely enclosed. (Amendment 25-32)

(2) Paragraph (a). Standard design criteria for underseat baggage restraint. (These
criteria can be used for test or analysis purposes.) (Amendment 25-32)

(i) Forward restraint design criteria. (Amendment 25-32)
(A) Load factor - 9g forward. (Amendment 25-32)

(B) Basic baggage weight - 20 Ibs per individual seat. (Amendment
25-32)

(C) Bag dimension - 3 X 12 X 17-inches (assumed rigid). (Amendment 25-32)
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NOTE: These dimensions represent what is considered the most severe case and are not
to be construed as the maximum baggage size which should be considered. The restraint device
should be capable of restraining baggage of a size that can be stowed under the seat in the
available space, but the weight need not be more than 20 Ibs . (Amendment 25-32)

(D) The bag surface upon which it rests should be assumed smooth so as to
minimize any friction restraint. (Amendment 25-32)

(E) The load (20 Ibs X 9 g = 180 Ibs ) should be assumed applied through the
bag with the seat mounted in its normal position. The 17 X 3-inch bag dimension should
impinge on the restraint device unless the underseat dimensions are such that the test bag would
protrude beyond the seat. In that case the 3 X 12-inch dimension should be used. (Amendment
25-32)

(F) The critical load conditions for the underseat baggage restraints should be
identified and demonstrated. (Amendment 25-32)

(G) The bottom of the restraint system should be no more than 2 1/2-inches
above the floor level of the airplane. The top of the system should be no less than 3-inches
above the floor level of the airplane. (Amendment 25-32)

(ii) Side restraining design criteria. (Amendment 25-32)

(A) The underseat baggage side restraint system should be capable of
restraining a 20-pound rigid article per seat with the dimensions of 3 X 12 X 17-inches at 1.5g of
side loading. (20 Ibs X 1.5 g =30 Ibs per article.) (Amendment 25-32)

(B) The side restraint system should be capable of restraining the article at
1.5¢ sidewards with the 17-inch dimension oriented fore and aft in the airplane. (Amendment 25-
32)

(C) If the restraint system allows application of a footload, the system should
be capable of withstanding a 300 pound standing load, applied in the most critical mode, without
degrading either the basic forward load carrying capability or the side load carrying capabilities
noted above or resulting in deformation causing the system to pose a tripping hazard.
(Amendment 25-32)

(D) The system should be capable of withstanding the most critical loading
condition due to asymmetrical loading of the system. (Amendment 25-32)

(E) The bottom of the restraint system should be no more than 2 1/2-inches
above the floor level of the airplane. The top of the system should be no less than 3-inches
above the floor level of the airplane. The restraint system should extend a minimum of 8.75-
inches aft from the aft face of the forward restraint portion of the system. (Amendment 25-32)
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(F) The side restraint system should not present a tripping hazard either for
ingress to the seat or egress to the aisle or to the evacuation route. (Amendment 25-32)

(G) The restraint system should not protrude into the aisle or evacuation route
farther than the seat armrest on the aisle side. (Amendment 25-32)

(3) Paragraph (a). If overhead stowage compartments are intended for carriage of
baggage, other than articles of loose clothing, they must be provided with approved restraining
devices or doors (8 121.589 (b)). (Amendment 25-32)

(4) Paragraph (a). The wording “a passenger seating configuration, excluding pilot
seats, of 10 seats or more,” which was promulgated with the intent of being consistent with
Amendment 23-10 to part 23, does not directly address seats intended for use by observers or
flight attendants. Seats approved for use by observers or flight attendants are not included in the
passenger seating configuration. Seats that have dual approval for occupancy by either
crew/observers or passengers will be included in the passenger seating configuration.
(Amendment 25-32)

(5) Paragraph (a). Compartments placarded "No Stowage™ need not have a weight limit
placard. Compartments placarded "Emergency Equipment Only™ need not have a weight limit
placard provided the compartment is filled with designated emergency equipment that does not
exceed the compartment's limit. (Refer to paragraphs 801b(1)(ii), 1041b(5) and 1101b(2).)
(Amendment 25-0)

(6) Paragraph (b). Baggage can be free if it can be shown that the forward barrier and
cargo liner are able to restrain impact loads and the compartment is small enough to prevent
significant shifts in center of gravity (c.g.). A 9g barrier net or other structure is required in all
cargo versions if the cargo is not restrained to § 25.561 loads. In this case the cargo is restrained
to flight and ground loads to prevent c.g. movement. If no 9g barrier net is used, the cargo is
restrained to 8 25.561 loads in an approved installation such as containers or pallets. (Refer to
paragraph 1041b.(8).) (Amendment 25-0)

(7) Paragraph (b). The intent of the last sentence of paragraph (b) is to prevent
inadvertent opening of the latched doors of stowage compartments by specifically requiring that
service wear and deterioration be considered in the design. This is not the same as the § 25.789
requirement that is directed to retention of items of mass subjected to maximum load factors.
The installation of acceptable dual latching devices, each of which can withstand the applicable
loads, has been found to be one means to show compliance with this rule. Refer to AC 25.785-
1A, “Flight Attendant Seat and Torso Restraint System Installations,” dated 1/6/94, for
additional information. (Amendment 25-51)

105 - 120. [RESERVED]
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SECTION 25.789 RETENTION OF ITEMS OF MASS
121. Section 25.789 Did Not Exist Prior to Amendment 25-32.

122. AMENDMENT 25-32, Effective May 1, 1972.

a. Requlation.

Means must be provided to prevent each item of mass (that is part of the
airplane type design) in a passenger or crew compartment from becoming a
hazard by shifting under the appropriate maximum load factors
corresponding to the specified flight and ground load conditions, and to the
emergency landing conditions of § 25.561(b).

b. Guidance. The FAA issued policy memorandum ANM-115-05-001, dated October 28,
2004, and titled “Policy Statement on the Installation of “No Stowage” Placards on Surfaces Not
Designed or Intended To Be Used for Stowage”. Appendix 14 of this AC contains the complete
policy memorandum. (Amendment 25-32)

123. AMENDMENT 25-46, Effective December 1, 1978.

a. Requlation.

[(@)] Means must be provided to prevent each item of mass (that is part of the
airplane type design) in a passenger or crew compartment [or galley] from becoming
a hazard by shifting under the appropriate maximum load factors corresponding to
the specified flight and ground load conditions, and to the emergency landing
conditions of § 25.561(b).

[(b) Each interphone restraint system must be designed so that when
subjected to the load factors specified in § 25.561(b)(3), the interphone will
remain in its stowed position.]

b. Guidance.

(1) Note: Refer to paragraph 1041.b. for additional guidance material. (Amendment 25-
46)

(2) Paragraph (a). Refer to AC 25.785-1A, “Flight Attendant Seat and Torso Restraint
System Installations,” dated 1/6/94, for additional information. (Amendment 25-46)

(3) The FAA issued policy memorandum ANM-115-05-001, dated October 28, 2004,
and titled “Policy Statement on the Installation of “No Stowage” Placards on Surfaces Not
Designed or Intended To Be Used for Stowage”. Appendix 14 of this AC contains the complete

policy memorandum. (Amendment 25-32)
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SECTION 25.791 PASSENGER INFORMATION SIGNS
141. Section 25.791 Did Not Exist Prior to Amendment 25-32.

142. AMENDMENT 25-32, Effective May 1, 1972.

a. Regulation.

When passenger information signs are installed to comply with the operating rules of
this chapter, at least one sign (using either letters or symbols) notifying when
smoking is prohibited and one sign (using either letters or symbols) notifying when
safety belts should be fastened must, when illuminated, be legible to each person
seated in the passenger cabin under all probable conditions of cabin illumination.
Signs which notify when safety belts should be fastened and when smoking is
prohibited must be so constructed that the crew can turn them on and off.

b. Guidance.

(1) Each cabin occupant, including flight attendants but not pilot compartment
occupants, should be able to Refer to a passenger information sign when seated in a seat
occupiable for taxi, takeoff, and landing and for in-flight only seats. This should be
accomplished for any seat position such as upright, reclined, swiveled, or tracked. The sign
should be readable by a person with 20/20 vision. To read the sign, the head may be moved
about to normal positions, but not rotated backwards (tilted). This evaluation should be
conducted with 5™ percentile female to 95™ percentile male occupants. (Amendment 25-32)

(2) The words "FASTEN SEAT BELT" and "NO SMOKING" are acceptable. In
remote areas, such as the lavatory or lower lobe galley, a sign with the words "RETURN TO
SEAT" is acceptable. This sign should be operated by the same switch as the "FASTEN SEAT
BELT" sign switch. (Amendment 25-32)

(3) In compartments where smoking is not allowed, it may be necessary to hardwire ON
any lighted NO SMOKING signs to avoid confusing occupants. Note: this may affect an
operator’s ability to comply with § 121.317(a). The FAA issued a policy memorandum ANM-
03-115-05, dated July 7, 2003, titled “Policy Statement and Equivalent Safety Finding on No
Smoking Placards and Signs” that addresses this subject. Refer to related guidance in § 25.853,
which includes portions of the policy memorandum ANM-03-115-05. (Amendment 25-32)

(4) Refer to Appendix 2 for acceptable symbols for these signs. (Amendment 25-32)
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143. AMENDMENT 25-72, Effective August 20, 1990.

a. Requlation.

Passenger information signs [and placards.]

[(@) If smoking is to be prohibited, there must be at least one placard so stating that
is legible to each person seated in the cabin. If smoking is to be allowed, and if the
crew compartment is separated from the passenger compartment, there must be at
least one sign notifying when smoking is prohibited. Signs which notify when
smoking is prohibited must be operable by a member of the flightcrew and, when
illuminated, must be legible under all probable conditions of cabin illumination to
each person seated in the cabin.

(b) Signs that notify when seat belts should be fastened and that are installed to
comply with the operating rules of this chapter must be operable by a member of the
flightcrew and, when illuminated, must be legible under all probable conditions of
cabin illumination to each person seated in the cabin.

(c) A placard must be located on or adjacent to the door of each receptacle used for
the disposal of flammable waste materials to indicate that use of the receptacle for
disposal of cigarettes, etc., is prohibited.

(d) Lavatories must have "No Smoking" or "No Smoking in Lavatory" placards
conspicuously located on or adjacent to each side of the entry door.

(e) Symbols that clearly express the intent of the sign or placard may be used in lieu
of letters.]

b. Guidance.

(1) Paragraph (a). In compartments where smoking is not allowed, it may be necessary
to hardwire ON any lighted NO SMOKING signs to avoid confusing occupants. Note: this may
affect an operator’s ability to comply with § 121.317(a). The FAA issued a policy memorandum
ANM-03-115-05, dated July 7, 2003, titled “Policy Statement and Equivalent Safety Finding on
No Smoking Placards and Signs” that addresses this subject. Refer to related guidance in
§ 25.853, which includes portions of the policy memorandum ANM-03-115-05. (Amendment
25-32)

(2) Paragraph (a) and (b). Each cabin occupant, including flight attendants but not pilot
compartment occupants, should be able to Refer to a passenger information sign when seated in a
seat occupiable for taxi, takeoff, and landing and for in-flight only seats. This should be
accomplished for any seat position such as upright, reclined, swiveled, or tracked. The sign
should be readable by a person with 20/20 vision. To read the sign, the head may be moved
about to normal positions, but not rotated backwards (tilted). This evaluation should be
conducted with 5™ percentile female to 95™ percentile male occupants. (Amendment 25-32)
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(3) Paragraph (a) and (b). The words "FASTEN SEAT BELT" and "NO SMOKING" are
acceptable. In remote areas, such as the lavatory or lower lobe galley, a sign with the words
"RETURN TO SEAT" is acceptable. This sign should be operated by the same switch as the
"FASTEN SEAT BELT" sign switch. (Amendment 25-32)

(4) Paragraph (e). Refer to Appendix 2 for acceptable symbols for these signs.
(Amendment 25-32)

144 -160. [RESERVED]
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SECTION 25.793 FLOOR SURFACES
161. Section 25.793 Did Not Exist Prior to Amendment 25-51.

162. AMENDMENT 25-51, Effective March 6, 1980.

a. Requlation.

The floor surface of all areas which are likely to become wet in service must
have slip resistant properties.

b. Guidance. Military Specifications Mil-W-5044B and Mil-W-5044C, titled "Walkway
Compound, Nonslip and Walkway Matting, Nonslip,” measure dynamic coefficient of friction
and provide an acceptable standard for the slip resistant properties when a minimum dynamic
coefficient of friction of 0.45 is measured. This is an acceptable measure for this section and for
§ 25.803. (Amendment 25-51)

163 - 210. [RESERVED]
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SECTION 25.795 SECURITY CONSIDERATIONS
211. Section 25.795 Did Not Exist Prior to Amendment 25-106.

212. AMENDMENT 25-106, Effective January 15, 2002.

a. Requlation.

[(a) Protection of flightdeck. If a flightdeck door is required by operating rules, the
door installation must be designed to:

(1) Resist forcible intrusion by unauthorized persons and be capable of
withstanding impacts of 300 Joules (221.3 foot-pounds) at the critical locations on
the door, as well as a 250 pound (1113 Newtons) constant tensile load on the knob
or handle, and

(2) Resist penetration by small arms fire and fragmentation devices to a level
equivalent to level Illa of the National Institute of Justice Standard (NI1J) 0101.04.

(b) [Reserved]]
b. Guidance.

(1) Paragraph (a)(1). Refer to AC 25.795-1A, “Flightdeck Intrusion Resistance.”
(Amendment 25-106)

(2) Paragraph (a)(1). Refer to Appendix 11, FAA Memorandum, 01-115-11, Original
Release: dated November 6, 2001, Revision dated December 3, 2002, “Subject: Certification of
Strengthened Flightdeck Doors on Transport Category Airplanes.” This memorandum outlines
acceptable means of compliance with this paragraph and many other regulatory requirements that
were affected by Amendment 25-106. (Amendment 25-106)

(3) Paragraph (a)(2). Refer to AC 25.795-2A, “Flightdeck Penetration Resistance.”
(Amendment 25-106)

(4) Paragraph (a)(2). Refer to Appendix 11, FAA Memorandum, 01-115-11, Original
Release: dated November 6, 2001, Revision dated December 3, 2002, “Subject: Certification of
Strengthened Flightdeck Doors on Transport Category Airplanes.” This memorandum outlines
acceptable means of compliance with this paragraph and many other regulatory requirements that
were affected by Amendment 25-106. (Amendment 25-106)

213 - 250. [RESERVED]
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SECTION 25.801 DITCHING

251. REGULATION IN EFFECT AT ADOPTION OF PART 25.

a. Requlation.

(a) If certification with ditching provisions is requested, the airplane
must meet the requirements of this section and 88 25.807(d), 25.1411,
and 25.1415(a).

(b) Each practicable design measure, compatible with the general
characteristics of the airplane, must be taken to minimize the probability that
in an emergency landing on water, the behavior of the airplane would cause
immediate injury to the occupants or would make it impossible for them to
escape.

(c) The probable behavior of the airplane in a water landing must be
investigated by model tests or by comparison with airplanes of similar
configuration for which the ditching characteristics are known. Scoops,
flaps, projections, and any other factor likely to affect the hydrodynamic
characteristics of the airplane, must be considered.

(d) It must be shown that, under reasonably probable water conditions, the
flotation time and trim of the airplane will allow the occupants to leave the
airplane and enter the liferafts required by § 25.1415. If compliance with
this provision is shown by buoyancy and trim computations, appropriate
allowances must be made for probable structural damage and leakage. If
the airplane has fuel tanks (with fuel jettisoning provisions) that can
reasonably be expected to withstand a ditching without leakage, the
jettisonable volume of fuel may be considered as buoyancy volume.

(e) Unless the effects of the collapse of external doors and windows are
accounted for in the investigation of the probable behavior of the airplane in
a water landing (as prescribed in paragraphs (c) and (d) of this section), the
external doors and windows must be designed to withstand the probable
maximum local pressures.

b. Guidance.

(I) Background Information. The expression "reasonably probable water conditions" is
considered judgmental in application to compliance for ditching and has never been specifically
defined as to sea state force or wave height. Early ditching investigations of dynamic models
were conducted by the National Advisory Committee for Aeronautics (NACA) at Langley Field,
Virginia, and NACA Report 1347, issued in 1958. A compilation of such test results, set the
precedence for early and modern transport airplane designers in substantiating airplanes for
ditching by analyses. Such early tests were based on calm-water landings with the supposition
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that rough-water landings of particular models that were made parallel to waves or swells would
exhibit the same general type of performance. Later rough-water ditching investigations of
models were conducted and their results were compiled in documents such as Technical Note
No. D-101, issued by the National Aeronautics and Space Administration (NASA) in 1959, and
Also referred to by designers in respective ditching analyses. In addition to the reference to
actual ditching incidents, it became an acceptable practice for designers to substantiate the
ditching behavior of a proposed airplane design by comparisons in basic geometric configuration
to airplane designs approved for ditching by the models tested at Langley Field. Parametric
comparisons usually revealed some identicalness in geometric aspects and where obvious
discrepancies in dimensional relationships were evident, predetermined correction factors were
applied. (Amendment 25-0)

(2) Paragraph (b). Ditching load factors may be determined by model tests. Landing
procedures or design measures must be established that limit the factors to those listed in
8 25.561. Load factors above these are considered to expose occupants to injurious loads. In
addition, standard parts such as seats, belts, and harnesses are designed to § 25.561 load factors.
Higher load factors in the downward direction may be acceptable provided the structural
components are designed for the higher loads and also provided it can be shown that the
occupants are protected from serious injury under these loads. (Amendment 25-0)

(3) Paragraph (d). A maximum permissible evacuation time for liferafts per the rule is
also considered judgmental in scope for ditching compliance. During certification, it is usually
shown by analysis that an airplane will float for a period of time exceeding the most conservative
estimate of time required to completely evacuate the airplane. Evacuation times and rates for
liferaft type devices are normally established by analysis and included in the particular airplane
model ditching and flotation document presented for approval during type certification.
(Amendment 25-0)

(4) Paragraph (d). Prior to approval of any size or type of transport airplane for ditching
approval under § 25.801, there must be evidence of an engineering evaluation of the provisions
for installing the emergency equipment specified in § 25.1411. (Amendment 25-0)

(5) Paragraph (d). In approving an airplane for overwater flight certification, two
ditching conditions are examined. The first condition is the "planned ditching™ case in which
there is sufficient time to prepare the airplane for ditching and adjustments have been made to
airplane weight and c.g. to account for loss of such items as engines, nacelles, and trailing edge
flaps on impact with the water. The other condition is the "unplanned ditching" (§ 25.807(d))
case in which the airplane enters the water with insufficient time to prepare for ditching. The
most critical situation for this case is at maximum gross weight due to a failed or aborted takeoff.
No airplane damage is considered for the "unplanned ditching" case. (Amendment 25-0)
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(6) Paragraph (d). As to ditching structural criteria, external pressures must be
determined for the fuselage and all external doors and exits that are subject to hydrodynamic
forces. This can be determined by measurements on ditching models or by analysis based on
tests. Section 25.533, "Hull and Main Float Bottom Pressure Loads," may be a source of some
pressure information if similarity can be shown. The use of pressure distribution data from
similar model airplanes is acceptable and is preferred over purely analytical methods.
(Amendment 25-0)

252. AMENDMENT 25-72, Effective August 20, 1990.

a. Regulation.

(a) If certification with ditching provisions is requested, the airplane must meet the
requirements of this section and 88 25.807[(e)], 25.1411, and 25.1415(a).

(b) Each practicable design measure, compatible with the general characteristics of

the airplane, must be taken to minimize the probability that in an emergency landing

on water, the behavior of the airplane would cause immediate injury to the occupants
or would make it impossible for them to escape.

(c) The probable behavior of the airplane in a water landing must be investigated by
model tests or by comparison with airplanes of similar configuration for which the
ditching characteristics are known. Scoops, flaps, projections, and any other factor
likely to affect the hydrodynamic characteristics of the airplane, must be considered.

(d) It must be shown that, under reasonably probable water conditions, the flotation
time and trim of the airplane will allow the occupants to leave the airplane and enter
the liferafts required by § 25.1415. If compliance with this provision is shown by
buoyancy and trim computations, appropriate allowances must be made for probable
structural damage and leakage. If the airplane has fuel tanks (with fuel jettisoning
provisions) that can reasonably be expected to withstand a ditching without leakage,
the jettisonable volume of fuel may be considered as buoyancy volume.

(e) Unless the effects of the collapse of external doors and windows are accounted
for in the investigation of the probable behavior of the airplane in a water landing (as
prescribed in paragraphs (c) and (d) of this section), the external doors and windows
must be designed to withstand the probable maximum local pressures.

b. Guidance.

(I) Background Information. The expression "reasonably probable water conditions" is
considered judgmental in application to compliance for ditching and has never been specifically
defined as to sea state force or wave height. Early ditching investigations of dynamic models
were conducted by the National Advisory Committee for Aeronautics (NACA) at Langley Field,
Virginia, and NACA Report 1347, issued in 1958. A compilation of such test results, set the
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precedence for early and modern transport airplane designers in substantiating airplanes for
ditching by analyses. Such early tests were based on calm-water landings with the supposition
that rough-water landings of particular models that were made parallel to waves or swells would
exhibit the same general type of performance. Later rough-water ditching investigations of
models were conducted and their results were compiled in documents such as Technical Note
No. D-101, issued by the National Aeronautics and Space Administration (NASA) in 1959, and
Also referred to by designers in respective ditching analyses. In addition to the reference to
actual ditching incidents, it became an acceptable practice for designers to substantiate the
ditching behavior of a proposed airplane design by comparisons in basic geometric configuration
to airplane designs approved for ditching by the models tested at Langley Field. Parametric
comparisons usually revealed some identicalness in geometric aspects and where obvious
discrepancies in dimensional relationships were evident, predetermined correction factors were
applied. (Amendment 25-0)

(2) Paragraph (b). Ditching load factors may be determined by model tests. Landing
procedures or design measures must be established that limit the factors to those listed in
8 25.561. Load factors above these are considered to expose occupants to injurious loads. In
addition, standard parts such as seats, belts, and harnesses are designed to § 25.561 load factors.
Higher load factors in the downward direction may be acceptable provided the structural
components are designed for the higher loads and also provided it can be shown that the
occupants are protected from serious injury under these loads. (Amendment 25-0)

(3) Paragraph (d). A maximum permissible evacuation time for liferafts per the rule is
also considered judgmental in scope for ditching compliance. During certification, it is usually
shown by analysis that an airplane will float for a period of time exceeding the most conservative
estimate of time required to completely evacuate the airplane. Evacuation times and rates for
liferaft type devices are normally established by analysis and included in the particular airplane
model ditching and flotation document presented for approval during type certification.
(Amendment 25-0)

(4) Paragraph (d). Prior to approval of any size or type of transport airplane for ditching
approval under § 25.801, there must be evidence of an engineering evaluation of the provisions
for installing the emergency equipment specified in § 25.1411. (Amendment 25-0)

(5) Paragraph (d). In approving an airplane for overwater flight certification, two
ditching conditions are examined. The first condition is the "planned ditching" case in which
there is sufficient time to prepare the airplane for ditching and adjustments have been made to
airplane weight and c.g. to account for loss of such items as engines, nacelles, and trailing edge
flaps on impact with the water. The other condition is the "unplanned ditching" (§ 25.807(e))
case in which the airplane enters the water with insufficient time to prepare for ditching. The
most critical situation for this case is at maximum gross weight due to a failed or aborted takeoff.
No airplane damage is considered for the "unplanned ditching" case. (Amendment 25-0)

(6) Paragraph (d). As to ditching structural criteria, external pressures must be

determined for the fuselage and all external doors and exits that are subject to hydrodynamic
forces. This can be determined by measurements on ditching models or by analysis based on
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tests. Section 25.533, "Hull and Main Float Bottom Pressure Loads," may be a source of some
pressure information if similarity can be shown. The use of pressure distribution data from
similar model airplanes is acceptable and is preferred over purely analytical methods.
(Amendment 25-0)

253 - 270. [RESERVED]
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SECTION 25.803 EMERGENCY EVACUATION

271. REGULATION IN EFFECT AT ADOPTION OF PART 25.

a. Requlation.

(a) Each crew and passenger area must have emergency means to allow rapid
evacuation in crash landings, with the landing gear extended and retracted,
considering the possibility of the airplane being on fire.

(b) The passenger and crew access doors and service doors may be considered as
emergency exits if they meet the applicable requirements of this section and
§§ 25.805 and 25.813.

(c) Ifthe airplane is divided into separate compartments without the
minimum unobstructed passageway between compartments required by
§ 25.813, this section and §8 25.805 through 25.815 apply to each
compartment independently.

b. Guidance. Paragraph (a). When installed above passenger egress paths, any features that
hang (signs, video monitors etc.) from the ceiling or span across passenger egress paths (e.g.,
class dividers and curtain headers) should be at least 73-inches above the floor (top of the floor
covering), unless they are retractable and are placarded to be retracted for taxi, takeoff and
landing (TT&L). For airplanes that do not have 73-inches between the floor and the ceiling
panels, any features that hang (signs, video monitors, etc.) from the ceiling should not be
positioned in the passenger cabin egress paths. Alternate locations should be used, e.g., over
seat, on the side wall, etc. These features should also be appropriately padded or rounded to
preclude injury when persons are moving about the cabin. (Amendment 25-0)

272. AMENDMENT 25-1, Effective June 7, 1965.

a. Regulation.
(a) Each crew and passenger area must have emergency means to allow rapid
evacuation in crash landings, with the landing gear extended and retracted,
considering the possibility of the airplane being on fire.

(b) The passenger and crew access doors and service doors may be considered as
emergency exits if they meet the applicable requirements of this section and

§§ 25.805 and 25.813.

[(c) Deleted]

b. Guidance. Paragraph (a). When installed above passenger egress paths, any features that
hang (signs, video monitors etc.) from the ceiling or span across passenger egress paths (e.g.,
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class dividers and curtain headers) should be at least 73-inches above the floor (top of the floor
covering), unless they are retractable and are placarded to be retracted for taxi, takeoff and
landing (TT&L). For airplanes that do not have 73-inches between the floor and the ceiling
panels, any features that hang (signs, video monitors, etc.) from the ceiling should not be
positioned in the passenger cabin egress paths. Alternate locations should be used, e.g., over
seat, on the side wall, etc. These features should also be appropriately padded or rounded to
preclude injury when persons are moving about the cabin. (Amendment 25-0)

273. AMENDMENT 25-15, Effective October 24, 1967.

a. Regulation.

(a) Each crew and passenger area must have emergency means to allow rapid
evacuation in crash landings, with the landing gear extended and retracted,
considering the possibility of the airplane being on fire.

[(b) Passenger ventral and tail cone, crew access, and service doors may be
considered as emergency exits if they meet the applicable requirements of this section
and 88 25.805 through 25.813.

(c) Except as provided in paragraph (d) of this section, on airplanes having a seating
capacity of more than 44 passengers, it must be shown by actual demonstration that
the maximum seating capacity, including the number of crewmembers required by the
operating rules, for which certification is requested can be evacuated from the
airplane to the ground within 90 seconds. Evacuees using stands or ramps allowed
by subparagraph (8) of this paragraph are considered to be on the ground when they
are on the stand or ramp, provided that the acceptance rate of the stand or ramp is no
greater than the acceptance rate of the means available on the airplane for descent
from the wing during an actual crash situation. The demonstration must be
conducted under the following conditions:

(1) 1t must be conducted either during the dark of the night or during daylight with
the dark of the night simulated, utilizing only the emergency lighting system and
utilizing only the emergency exits and emergency evacuation equipment on one side
of the fuselage, with the airplane in the normal ground attitude, with landing gear
extended.

(2) All emergency equipment must be installed in accordance with specified
limitations of the equipment.

(3) Each external door and exit, and each internal door and curtain must be in a
configuration to simulate a normal takeoff.

(4) Seat belts and shoulder harnesses (as required) must be fastened.
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(5) A representative passenger load of persons in normal health must be used as
follows:

(i) At least 30 percent must be female.

(if) Approximately 5 percent must be over 60 years of age, with a proportionate
number of females.

(iii) At least 5 percent but no more than 10 percent must be children under 12 years
of age, prorated through that age group.

(6) Persons who have knowledge of the operation of the exits and emergency
equipment may be used to represent an air carrier crew. Such representative
crewmembers must be in their seats assigned for takeoff and landing and none may
be seated next to an emergency exit unless that seat is his assigned seat for takeoff.
They must remain in their assigned seats until receiving the signal for the beginning
of the demonstration.

(7) There can be no practice or rehearsal of the demonstration for the passengers
except that they may be briefed as to the location of all emergency exits before the
demonstration. However, no indication may be given of the particular exits to be
used in the demonstration.

(8) Stands or ramps may be used for descent from the wing to the ground.

(9) All evacuees other than those using an overwing exit must leave the airplane by
the means provided as part of the airplane’s equipment.

(d) The emergency evacuation demonstration need not be repeated after a change in
the interior arrangement of the airplane or an increase of not more than 5 percent in
passenger seating capacity over that previously approved by actual demonstration, or
both, if it can be substantiated by analysis, taking due account of the differences, that
all the passengers for which the airplane is certificated can evacuate within 90
seconds.

(e) An escape route must be established from each overwing emergency exit, marked
and (except for flap surfaces suitable as slides) covered with a slip resistant surface.]

b. Guidance.

(1) Paragraph (a). When installed above passenger egress paths, any features that hang
(signs, video monitors, etc.) from the ceiling or span across passenger egress paths (e.g., class
dividers and curtain headers) should be at least 73-inches above the floor (top of the floor
covering), unless they are retractable and are placarded to be retracted for taxi, takeoff and
landing (TT&L). For airplanes that do not have 73-inches between the floor and the ceiling
panels, any features that hang (signs, video monitors, etc.) from the ceiling should not be
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positioned in the passenger cabin egress paths. Alternate locations should be used, e.g., over
seat, on the side wall, etc. These features should also be appropriately padded or rounded to
preclude injury when persons are moving about the cabin. (Amendment 25-0)

(2) Paragraph (c). (Amendment 25-15)

(1) "The maximum capacity, including the number of crewmembers required by the
operating rules, for which certification is requested” refers to the airplane model presented for
certification. Subsequent models which have planned passenger capacities in excess of the
certificated model should be substantiated on an individual basis. (Amendment 25-15)

(if) All passengers and crewmembers used in the demonstration must be evacuated
to the ground or off-wing stand or ramp, if used, within 90 seconds to constitute a successful
90-second test. Use only the number of passengers for which approved seating is provided, not
to exceed the limits of 8 25.807(c) or (d). No credit is given for the number of evacuees on the
ground at 90 seconds if all persons have not been evacuated. (Amendment 25-15)

(iii) FAA observers should be stationed inside the airplane at expected critical
locations, and outside the airplane at each exit to be used. (Amendment 25-15)

(iv) The "acceptance rate" of the stand or ramp refers to the width of the passage to
the stand or ramp. (Amendment 25-15)

(v) The airplane should be configured with minimum aisle and passage clearance
expected to be type certificated. This may require combining features of more than one model.
(Amendment 25-15)

(3) Paragraph (c)(1). One exit from each pair of exits should be used. Illumination on
the floor or ground may be used, but it should be kept low and shielded against shining into the
airplane windows or doors. (Amendment 25-15)

(4) Paragraph (c)(2). (Amendment 25-15)

(i) The emergency descent devices used in the demonstration should be those to be
in the airplane type design. The slide certification program should have progressed to the point
where the system is reliable and can be expected to perform safely during the demonstration.
(Amendment 25-15)

(if) The airplane interior need not be a specific airline configuration. For example,
galleys and other furnishings may be simulated by mockups, seats need not be TSO'd, etc. The
interior should be described in sufficient detail to allow an FAA conformity inspection and an
FAA interior compliance inspection. (Amendment 25-15)

(5) Paragraph (c)(5). The following two age-sex distributions (A and B) have been

found to be equivalent under the provisions of § 21.21(b)(1) to that stipulated in this paragraph:
(Amendment 25-15)
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(A) Distribution

Age and Gender Percent of Total Passengers
Male 21-50 Not to exceed 56%

Male 51-59 At least 9%

Male 60+ At least 3.5%

Female any age* At least 24%

Female 51-59 At least 6%

Female 60+ At least 1.5%

* This is in addition to the 6 and 1.5 percent requirements for females 51-59 and 60+
respectively.

(B) Distribution

Age and Gender Percent of Total Passengers
Male 18-50 Not to exceed 52.5%

Male 51+ At least 15%

Female 18-50 At least 22.5%

Female 51+ At least 10%

Note: These tables have been revised in format to make them easier to understand, but are the
same as in the previous version of this AC (i.e., AC 25-17, dated 7/15/1991).

(6) Paragraph (c)(6). (Amendment 25-15)

(i) Neither the crew nor passengers should hear or otherwise receive any indication
that the demonstration is about to begin. The first indication to persons on board the airplane
should be the test start signal. (Amendment 25-15)

(ii) Following the test start signal, the flightcrew should simulate the time required
for normal pilot compartment procedures prior to evacuating the flight deck. (Amendment 25-
15)

(iii) A group of crewmembers in excess of the number required for the
demonstration should be available. The FAA will select the crew that will participate in the test
from this group. Subsequent tests, if required, may use crewmembers from the group remaining.
(Amendment 25-15)

(7) Paragraph (c)(8). If the airplane is equipped with an off-wing assist means, it should
be used during the demonstration in lieu of any stands or ramps. (Amendment 25-15)
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(8) Paragraph (c)(9). (Amendment 25-15)

(i) If safety pillows or other equipment unique to the active exits are employed,
passengers and crew should enter the airplane through a tunnel or other means that prevents them
from viewing the airplane exterior. (Amendment 25-15)

(if) Video cameras used to record activity inside the airplane should be positioned
S0 as not to reveal the exits used in this demonstration. This may require the installation of
cameras at inoperative exits. (Amendment 25-15)

(iii) If exit deactivation is by an external indication (e.g., red light outside exit), this
indication should not be visible from inside the airplane until after the demonstration has begun.
Alternatively, unlit bulbs may be visible at all exits. (Amendment 25-15)

(iv) Airplanes equipped with emergency descent means should be so equipped at
inactive exits as well as active exits. (Amendment 25-15)

(v) Safety personnel stationed outside the airplane to prevent injury to the
participants, should not aid participants (until they have cleared the descent means) or interfere
with the evacuation process, or position the assist means following its deployment. (Amendment
25-15)

(9) Paragraph (e). (Amendment 25-15)

(i) Military Specifications Mil W-5044B and Mil-W-5044C, titled "Walkway
Compound, Nonslip and Walkway Matting, Nonslip,” measure dynamic coefficient of friction
and provide an acceptable standard for the slip resistant properties when a minimum dynamic
coefficient of friction of 0.45 is measured. This is an acceptable measure for this section and for
§ 25.793. (Amendment 25-15)

(if) A 42-inch wide escape path is acceptable for airplanes incorporating dual
overwing Type Il exits. (Amendment 25-15)

274. AMENDMENT 25-17, Effective June 20, 1968.

a. Regulation.

(a) Each crew and passenger area must have emergency means to allow rapid
evacuation in crash landings, with the landing gear extended and retracted,
considering the possibility of the airplane being on fire.

(b) Passenger ventral and tail cone, crew access, and service doors may be

considered as emergency exits if they meet the applicable requirements of this section
and 88 25.805 through 25.813.
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(c) Except as provided in paragraph (d) of this section, on airplanes having a seating
capacity of more than 44 passengers, it must be shown by actual demonstration that
the maximum seating capacity, including the number of crewmembers required by the
operating rules, for which certification is requested can be evacuated from the
airplane to the ground within 90 seconds. Evacuees using stands or ramps allowed
by subparagraph (8) of this paragraph are considered to be on the ground when they
are on the stand or ramp, provided that the [passage width] of the stand or ramp is no
greater than the acceptance rate of the means available on the airplane for descent
from the wing during an actual crash situation. The demonstration must be
conducted under the following conditions:

(1) 1t must be conducted either during the dark of the night or during daylight with
the dark of the night simulated, utilizing only the emergency lighting system and
utilizing only the emergency exits and emergency evacuation equipment on one side
of the fuselage, with the airplane in the normal ground attitude, with landing gear
extended.

(2) All emergency equipment must be installed in accordance with specified
limitations of the equipment.

(3) Each external door and exit, and each internal door and curtain must be in a
configuration to simulate a normal takeoff.

(4) Seat belts and shoulder harnesses (as required) must be fastened.

(5) A representative passenger load of persons in normal health must be used as
follows:

(i) At least 30 percent must be female.

(if) Approximately 5 percent must be over 60 years of age, with a proportionate
number of females.

(iii) At least 5 percent but no more than 10 percent must be children under 12 years
of age, prorated through that age group.

(6) Persons who have knowledge of the operation of the exits and emergency
equipment may be used to represent an air carrier crew. Such representative
crewmembers must be in their seats assigned for takeoff and landing and none may
be seated next to an emergency exit unless that seat is his assigned seat for takeoff.
They must remain in their assigned seats until receiving the signal for the beginning
of the demonstration.

(7) There can be no practice or rehearsal of the demonstration for the passengers
except that they may be briefed as to the location of all emergency exits before the
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demonstration. However, no indication may be given of the particular exits to be
used in the demonstration.

(8) Stands or ramps may be used for descent from the wing to the ground.

(9) All evacuees other than those using an overwing exit must leave the airplane by
the means provided as part of the airplane’s equipment.

(d) The emergency evacuation demonstration need not be repeated after a change in
the interior arrangement of the airplane or an increase of not more than 5 percent in
passenger seating capacity over that previously approved by actual demonstration, or
both, if it can be substantiated by analysis, taking due account of the differences, that
all the passengers for which the airplane is certificated can evacuate within 90
seconds.

(e) An escape route must be established from each overwing emergency exit, marked
and (except for flap surfaces suitable as slides) covered with a slip resistant surface.

b. Guidance.

(1) Paragraph (a). When installed above passenger egress paths, any features that hang
(signs, video monitors etc.) from the ceiling or span across passenger egress paths (e.g., class
dividers and curtain headers) should be at least 73-inches above the floor (top of the floor
covering), unless they are retractable and are placarded to be retracted for taxi, takeoff and
landing (TT&L). For airplanes that do not have 73-inches between the floor and the ceiling
panels, any features that hang (signs, video monitors, etc.) from the ceiling should not be
positioned in the passenger cabin egress paths. Alternate locations should be used, e.g., over
seat, on the side wall, etc. These features should also be appropriately padded or rounded to
preclude injury when persons are moving about the cabin. (Amendment 25-0)

(2) Paragraph (c). (Amendment 25-15)

(i) "The maximum capacity, including the number of crewmembers required by the
operating rules, for which certification is requested” refers to the airplane model presented for
certification. Subsequent models which have planned passenger capacities in excess of the
certificated model should be substantiated on an individual basis. (Amendment 25-15)

(if) All passengers and crewmembers used in the demonstration must be evacuated
to the ground or off-wing stand or ramp, if used, within 90 seconds to constitute a successful
90-second test. Use only the number of passengers for which approved seating is provided, not
to exceed the limits of § 25.807(c) or (d). No credit is given for the number of evacuees on the
ground at 90 seconds if all persons have not been evacuated. (Amendment 25-15)

(iii) FAA observers should be stationed inside the airplane at expected critical
locations, and outside the airplane at each exit to be used. (Amendment 25-15)
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(iv) The "acceptance rate" of the stand or ramp refers to the width of the passage to
the stand or ramp. (Amendment 25-15)

(v) The airplane should be configured with minimum aisle and passage clearance
expected to be type certificated. This may require combining features of more than one model.
(Amendment 25-15)

(3) Paragraph (c)(1). One exit from each pair of exits should be used. Illumination on
the floor or ground may be used, but it should be kept low and shielded against shining into the
airplane windows or doors. (Amendment 25-15)

(4) Paragraph (c)(2). (Amendment 25-15)

(i) The emergency descent devices used in the demonstration should be those to be
in the airplane type design. The slide certification program should have progressed to the point
where the system is reliable and can be expected to perform safely during the demonstration.
(Amendment 25-15)

(if) The airplane interior need not be a specific airline configuration. For example,
galleys and other furnishings may be simulated by mockups, seats need not be TSO'd, etc. The
interior should be described in sufficient detail to allow an FAA conformity inspection and an
FAA interior compliance inspection. (Amendment 25-15)

(5) Paragraph (c)(5). The following two age-sex distributions (A and B) have been
found to be equivalent under the provisions of § 21.21(b)(1) to that stipulated in this paragraph:
(Amendment 25-15)

(A) Distribution

Age and Gender Percent of Total Passengers
Male 21-50 Not to exceed 56%

Male 51-59 At least 9%

Male 60+ At least 3.5%

Female any age* At least 24%

Female 51-59 At least 6%

Female 60+ At least 1.5%

* This is in addition to the 6 and 1.5 percent requirements for females 51-59 and 60+
respectively.
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(B) Distribution

Age and Gender Percent of Total Passengers
Male 18-50 Not to exceed 52.5%

Male 51+ At least 15%

Female 18-50 At least 22.5%

Female 51+ At least 10%

Note: These tables have been revised in format to make them easier to understand, but are the
same as in the previous version of this AC (i.e., AC 25-17, dated 7/15/1991).

(6) Paragraph (c)(6). (Amendment 25-15)

(i) Neither the crew nor passengers should hear or otherwise receive any indication
that the demonstration is about to begin. The first indication to persons on board the airplane
should be the test start signal. (Amendment 25-15)

(ii) Following the test start signal, the flightcrew should simulate the time required
for normal pilot compartment procedures prior to evacuating the flight deck. (Amendment 25-
15)

(iii) A group of crewmembers in excess of the number required for the
demonstration should be available. The FAA will select the crew that will participate in the test
from this group. Subsequent tests, if required, may use crewmembers from the group remaining.
(Amendment 25-15)

(7) Paragraph (c)(8). If the airplane is equipped with an off-wing assist means, it should
be used during the demonstration in lieu of any stands or ramps. (Amendment 25-15)

(8) Paragraph (c)(9). (Amendment 25-15)

(i) If safety pillows or other equipment unique to the active exits are employed,
passengers and crew should enter the airplane through a tunnel or other means that prevents them
from viewing the airplane exterior. (Amendment 25-15)

(if) Video cameras used to record activity inside the airplane should be positioned
S0 as not to reveal the exits used in this demonstration. This may require the installation of
cameras at inoperative exits. (Amendment 25-15)

(iii) If exit deactivation is by an external indication (e.g., red light outside exit), this

indication should not be visible from inside the airplane until after the demonstration has begun.
Alternatively, unlit bulbs may be visible at all exits. (Amendment 25-15)
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(iv) Airplanes equipped with emergency descent means should be so equipped at
inactive exits as well as active exits. (Amendment 25-15)

(v) Safety personnel stationed outside the airplane to prevent injury to the
participants, should not aid participants (until they have cleared the descent means) or interfere
with the evacuation process, or position the assist means following its deployment. (Amendment
25-15)

(9) Paragraph (e). (Amendment 25-15)

(1) Military Specifications Mil W-5044B and Mil-W-5044C, titled "Walkway
Compound, Nonslip and Walkway Matting, Nonslip,” measure dynamic coefficient of friction
and provide an acceptable standard for the slip resistant properties when a minimum dynamic
coefficient of friction of 0.45 is measured. This is an acceptable measure for this section and for
§ 25.793. (Amendment 25-15)

(if) A 42-inch wide escape path is acceptable for airplanes incorporating dual
overwing Type 11 exits. (Amendment 25-15)

275. AMENDMENT 25-20, Effective April 23, 19609.

a. Requlation.

(a) Each crew and passenger area must have emergency means to allow rapid
evacuation in crash landings, with the landing gear extended and retracted,
considering the possibility of the airplane being on fire.

[(b) Passenger ventral and tail cone exits and any floor level door or exit in the side
of the fuselage (other than those leading into a cargo or baggage compartment that is
not accessible from the passenger cabin) that is 44 or more-inches high and 20 or
more-inches wide, but not wider than 46-inches, must meet the applicable emergency
exit requirements of this section and 8§ 25.807 through 25.813.]

(c) Except as provided in paragraph (d) of this section, on airplanes having a seating
capacity of more than 44 passengers, it must be shown by actual demonstration that
the maximum seating capacity, including the number of crewmembers required by the
operating rules, for which certification is requested can be evacuated from the
airplane to the ground within 90 seconds. Evacuees using stands or ramps allowed
by subparagraph (8) of this paragraph are considered to be on the ground when they
are on the stand or ramp, provided that the passage width of the stand or ramp is no
greater than the acceptance rate of the means available on the airplane for descent
from the wing during an actual crash situation. The demonstration must be
conducted under the following conditions:
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[(1) It must be conducted either during the dark of the night or during daylight with
the dark of the night simulated, utilizing only the emergency lighting system and
utilizing only the minimum number of required emergency exits and the emergency
evacuation equipment on one side of the fuselage with the airplane in the normal
ground attitude, with landing gear extended.]

(2) All emergency equipment must be installed in accordance with specified
limitations of the equipment.

(3) Each external door and exit, and each internal door and curtain must be in a
configuration to simulate a normal takeoff.

(4) Seat belts and shoulder harnesses (as required) must be fastened.

(5) A representative passenger load of persons in normal health must be used as
follows:

(i) At least 30 percent must be female.

(if) Approximately 5 percent must be over 60 years of age, with a proportionate
number of females.

(iii) At least 5 percent but no more than 10 percent must be children under 12 years
of age, prorated through that age group.

(6) Persons who have knowledge of the operation of the exits and emergency
equipment may be used to represent an air carrier crew. Such representative
crewmembers must be in their seats assigned for takeoff and landing and none may
be seated next to an emergency exit unless that seat is his assigned seat for takeoff.
They must remain in their assigned seats until receiving the signal for the beginning
of the demonstration.

(7) There can be no practice or rehearsal of the demonstration for the passengers
except that they may be briefed as to the location of all emergency exits before the
demonstration. However, no indication may be given of the particular exits to be
used in the demonstration.

(8) Stands or ramps may be used for descent from the wing to the ground.

(9) All evacuees other than those using an overwing exit must leave the airplane by
the means provided as part of the airplane’s equipment.

(d) The emergency evacuation demonstration need not be repeated after a change in

the interior arrangement of the airplane or an increase of not more than 5 percent in
passenger seating capacity over that previously approved by actual demonstration, or
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both, if it can be substantiated by analysis, taking due account of the differences, that
all the passengers for which the airplane is certificated can evacuate within 90
seconds.

(e) An escape route must be established from each overwing emergency exit, marked
and (except for flap surfaces suitable as slides) covered with a slip resistant surface.

b. Guidance.

(1) Paragraph (a). When installed above passenger egress paths, any features that hang
(signs, video monitors etc.) from the ceiling or span across passenger egress paths (e.g., class
dividers and curtain headers) should be at least 73-inches above the floor (top of the floor
covering), unless they are retractable and are placarded to be retracted for taxi, takeoff and
landing (TT&L). For airplanes that do not have 73-inches between the floor and the ceiling
panels, any features that hang (signs, video monitors, etc.) from the ceiling should not be
positioned in the passenger cabin egress paths. Alternate locations should be used, e.g., over
seat, on the side wall, etc. These features should also be appropriately padded or rounded to
preclude injury when persons are moving about the cabin. (Amendment 25-0)

(2) Paragraph (c). (Amendment 25-15)

(i) "The maximum capacity for which certification is requested” refers to the
airplane model presented for certification. Subsequent models which have planned passenger
capacities in excess of the certificated model should be substantiated on an individual basis.
(Amendment 25-15)

(ii) All passengers and crewmembers used in the demonstration must be evacuated
to the ground or off-wing stand or ramp, if used, within 90 seconds to constitute a successful
90-second test. Use only the number of passengers for which approved seating is provided, not
to exceed the limits of 8 25.807(c) or (d). No credit is given for the number of evacuees on the
ground at 90 seconds if all persons have not been evacuated. (Amendment 25-15)

(iii) FAA observers should be stationed inside the airplane at expected critical
locations, and outside the airplane at each exit to be used. (Amendment 25-15)

(iv) The "acceptance rate" of the stand or ramp refers to the width of the passage to
the stand or ramp. (Amendment 25-15)

(v) The airplane should be configured with minimum aisle and passage clearance
expected to be type certificated. This may require combining features of more than one model.
(Amendment 25-15)

(3) Paragraph (c)(1). One exit from each pair of exits should be used. Illumination on

the floor or ground may be used, but it should be kept low and shielded against shining into the
airplane windows or doors. (Amendment 25-15)
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(4) Paragraph (c)(2). (Amendment 25-15)

(1) The emergency descent devices used in the demonstration should be those to be
in the airplane type design. The slide certification program should have progressed to the point
where the system is reliable and can be expected to perform safely during the demonstration.
(Amendment 25-15)

(if) The airplane interior need not be a specific airline configuration. For example,
galleys and other furnishings may be simulated by mockups, seats need not be TSO'd, etc. The
interior should be described in sufficient detail to allow an FAA conformity inspection and an
FAA interior compliance inspection. (Amendment 25-15)

(5) Paragraph (c)(5). The following two age-sex distributions (A and B) have been
found to be equivalent under the provisions of § 21.21(b)(1) to that stipulated in this paragraph:
(Amendment 25-15)

(A) Distribution

Age and Gender Percent of Total Passengers
Male 21-50 Not to exceed 56%

Male 51-59 At least 9%

Male 60+ At least 3.5%

Female any age* At least 24%

Female 51-59 At least 6%

Female 60+ At least 1.5%

* This is in addition to the 6 and 1.5 percent requirements for females 51-59 and 60+
respectively.

(B) Distribution

Age and Gender Percent of Total Passengers
Male 18-50 Not to exceed 52.5%

Male 51+ At least 15%

Female 18-50 At least 22.5%

Female 51+ At least 10%

Note: These tables have been revised in format to make them easier to understand, but are the
same as in the previous version of this AC (i.e., AC 25-17, dated 7/15/1991).
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(6) Paragraph (c)(6). (Amendment 25-15)

(i) Neither the crew nor passengers should hear or otherwise receive any indication
that the demonstration is about to begin. The first indication to persons on board the airplane
should be the test start signal. (Amendment 25-15)

(if) Following the test start signal, the flightcrew should simulate the time required
for normal pilot compartment procedures prior to evacuating the flight deck. (Amendment 25-
15)

(iii) A group of crewmembers in excess of the number required for the
demonstration should be available. The FAA will select the crew that will participate in the test
from this group. Subsequent tests, if required, may use crewmembers from the group remaining.
(Amendment 25-15)

(7) Paragraph (c)(8). If the airplane is equipped with an off-wing assist means, it should
be used during the demonstration in lieu of any stands or ramps. (Amendment 25-15)

(8) Paragraph (c)(9). (Amendment 25-15)

(i) If safety pillows or other equipment unique to the active exits are employed,
passengers and crew should enter the airplane through a tunnel or other means that prevents them
from viewing the airplane exterior. (Amendment 25-15)

(i) Video cameras used to record activity inside the airplane should be positioned
S0 as not to reveal the exits used in this demonstration. This may require the installation of
cameras at inoperative exits. (Amendment 25-15)

(iii) If exit deactivation is by an external indication (e.g., red light outside exit), this
indication should not be visible from inside the airplane until after the demonstration has begun.
Alternatively, unlit bulbs may be visible at all exits. (Amendment 25-15)

(iv) Airplanes equipped with emergency descent means should be so equipped at
inactive exits as well as active exits. (Amendment 25-15)

(v) Safety personnel stationed outside the airplane to prevent injury to the
participants, should not aid participants (until they have cleared the descent means) or interfere
with the evacuation process, or position the assist means following its deployment. (Amendment
25-15)

(9) Paragraph (e). (Amendment 25-15)

(i) Military Specifications Mil W-5044B and -5044C, titled "Walkway Compound,
Nonslip and Walkway Matting, Nonslip,” measure dynamic coefficient of friction and provide an
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acceptable standard for the slip resistant properties when a minimum dynamic coefficient of
friction of 0.45 is measured. This is an acceptable measure for this section and for § 25.793.
(Amendment 25-15)

(if) A 42-inch wide escape path is acceptable for airplanes incorporating dual
overwing Type 11 exits. (Amendment 25-15)

276. AMENDMENT 25-32, Effective May 1, 1972.

a. Requlation.

(a) Each crew and passenger area must have emergency means to allow rapid
evacuation in crash landings, with the landing gear extended and retracted,
considering the possibility of the airplane being on fire.

(b) Passenger ventral and tail cone exits and any floor level door or exit in the side
of the fuselage (other than those leading into a cargo or baggage compartment that is
not accessible from the passenger cabin) that is 44 or more-inches high and 20 or
more-inches wide, but not wider than 46-inches, must meet the applicable emergency
exit requirements of this section and §§ 25.807 through 25.813.

(c) Except as provided in paragraph (d) of this section, on airplanes having a seating
capacity of more than 44 passengers, it must be shown by actual demonstration that
the maximum seating capacity, including the number of crewmembers required by the
operating rules, for which certification is requested can be evacuated from the
airplane to the ground within 90 seconds. Evacuees using stands or ramps allowed
by subparagraph (8) of this paragraph are considered to be on the ground when they
are on the stand or ramp, provided that the passage width of the stand or ramp is no
greater than the acceptance rate of the means available on the airplane for descent
from the wing during an actual crash situation. The demonstration must be
conducted under the following conditions:

(1) 1t must be conducted either during the dark of the night or during daylight with
the dark of the night simulated, utilizing only the emergency lighting system and
utilizing only the minimum number of required emergency exits and the emergency
evacuation equipment on one side of the fuselage with the airplane in the normal
ground attitude, with landing gear extended.

(2) All emergency equipment must be installed in accordance with specified
limitations of the equipment.

(3) Each external door and exit, and each internal door and curtain must be in a
configuration to simulate a normal takeoff.

(4) Seat belts and shoulder harnesses (as required) must be fastened.

190



05/18/09 AC 25-17A

(5) A representative passenger load of persons in normal health must be used as
follows:

(i) At least 30 percent must be female.

(it) Approximately 5 percent must be over 60 years of age, with a proportionate
number of females.

(iii) At least 5 percent but no more than 10 percent must be children under 12 years
of age, prorated through that age group.

(6) Persons who have knowledge of the operation of the exits and emergency
equipment may be used to represent an air carrier crew. Such representative
crewmembers must be in their seats assigned for takeoff and landing and none may
be seated next to an emergency exit unless that seat is his assigned seat for takeoff.
They must remain in their assigned seats until receiving the signal for the beginning
of the demonstration.

(7) There can be no practice or rehearsal of the demonstration for the passengers
except that they may be briefed as to the location of all emergency exits before the
demonstration. However, no indication may be given of the particular exits to be
used in the demonstration.

(8) Stands or ramps may be used for descent from the wing to the ground.

(9) All evacuees other than those using an overwing exit must leave the airplane by
the means provided as part of the airplane’s equipment.

(d) The emergency evacuation demonstration need not be repeated after a change in
the interior arrangement of the airplane or an increase of not more than 5 percent in
passenger seating capacity over that previously approved by actual demonstration, or
both, if it can be substantiated by analysis, taking due account of the differences, that
all the passengers for which the airplane is certificated can evacuate within 90
seconds.

[(e) An escape route must be established from each overwing emergency exit, and
(except for flap surfaces suitable as slides) covered with a slip resistant surface.
Except where a means for channeling the flow of evacuees is provided-

(1) The escape route must be at least 42-inches wide at Type A passenger emergency
exits and must be at least two feet wide at all other passenger emergency exits, and

(2) The escape route surface must have a reflectance of at least 80 percent, and must
be defined by markings with a surface-to-marking contrast ratio of at least 5.1.]
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b. Guidance.

(1) Paragraph (a). When installed above passenger egress paths, any features that hang
(signs, video monitors etc.) from the ceiling or span across passenger egress paths (e.g., class
dividers and curtain headers) should be at least 73-inches above the floor (top of the floor
covering), unless they are retractable and are placarded to be retracted for taxi, takeoff and
landing (TT&L). For airplanes that do not have 73-inches between the floor and the ceiling
panels, any features that hang (signs, video monitors, etc.) from the ceiling should not be
positioned in the passenger cabin egress paths. Alternate locations should be used, e.g., over
seat, on the side wall, etc. These features should also be appropriately padded or rounded to
preclude injury when persons are moving about the cabin. (Amendment 25-0)

(2) Paragraph (c). (Amendment 25-15)

(1) "The maximum capacity, including the number of crewmembers required by the
operating rules, for which certification is requested” refers to the airplane model presented for
certification. Subsequent models which have planned passenger capacities in excess of the
certificated model should be substantiated on an individual basis. (Amendment 25-15)

(if) All passengers and crewmembers used in the demonstration must be evacuated
to the ground or off-wing stand or ramp, if used, within 90 seconds to constitute a successful
90-second test. Use only the number of passengers for which approved seating is provided, not
to exceed the limits of 8 25.807(c) or (d). No credit is given for the number of evacuees on the
ground at 90 seconds if all persons have not been evacuated. (Amendment 25-15)

(iii) FAA observers should be stationed inside the airplane at expected critical
locations, and outside the airplane at each exit to be used. (Amendment 25-15)

(iv) The "acceptance rate" of the stand or ramp refers to the width of the passage to
the stand or ramp. (Amendment 25-15)

(v) The airplane should be configured with minimum aisle and passage clearance
expected to be type certificated. This may require combining features of more than one model.
(Amendment 25-15)

(3) Paragraph (c)(1). One exit from each pair of exits should be used. Illumination on
the floor or ground may be used, but it should be kept low and shielded against shining into the
airplane windows or doors. (Amendment 25-15)

(4) Paragraph (c)(2). (Amendment 25-15)
(i) The emergency descent devices used in the demonstration should be those to be
in the airplane type design. The slide certification program should have progressed to the point

where the system is reliable and can be expected to perform safely during the demonstration.
(Amendment 25-15)
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(if) The airplane interior need not be a specific airline configuration. For example,
galleys and other furnishings may be simulated by mockups, seats need not be TSO'd, etc. The
interior should be described in sufficient detail to allow an FAA conformity inspection and an
FAA interior compliance inspection. (Amendment 25-15)

(5) Paragraph (c)(5). The following two age-sex distributions (A and B) have been
found to be equivalent under the provisions of § 21.21(b)(1) to that stipulated in this paragraph:
(Amendment 25-15)

(A) Distribution

Age and Gender Percent of Total Passengers
Male 21-50 Not to exceed 56%

Male 51-59 At least 9%

Male 60+ At least 3.5%

Female any age* At least 24%

Female 51-59 At least 6%

Female 60+ At least 1.5%

* This is in addition to the 6 and 1.5 percent requirements for females 51-59 and 60+
respectively.

(B) Distribution

Age and Gender Percent of Total Passengers
Male 18-50 Not to exceed 52.5%

Male 51+ At least 15%

Female 18-50 At least 22.5%

Female 51+ At least 10%

Note: These tables have been revised in format to make them easier to understand, but are the
same as in the previous version of this AC (i.e., AC 25-17, dated 7/15/1991).

(6) Paragraph (c)(6). (Amendment 25-15)

(i) Neither the crew nor passengers should hear or otherwise receive any indication
that the demonstration is about to begin. The first indication to persons on board the airplane
should be the test start signal. (Amendment 25-15)

(ii) Following the test start signal, the flightcrew should simulate the time required

for normal pilot compartment procedures prior to evacuating the flight deck. (Amendment 25-
15)
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(iii) A group of crewmembers in excess of the number required for the
demonstration should be available. The FAA will select the crew that will participate in the test
from this group. Subsequent tests, if required, may use crewmembers from the group remaining.
(Amendment 25-15)

(7) Paragraph (c)(8). If the airplane is equipped with an off-wing assist means, it should
be used during the demonstration in lieu of any stands or ramps. (Amendment 25-15)

(8) Paragraph (c)(9). (Amendment 25-15)

(i) If safety pillows or other equipment unique to the active exits are employed,
passengers and crew should enter the airplane through a tunnel or other means that prevents them
from viewing the airplane exterior. (Amendment 25-15)

(if) Video cameras used to record activity inside the airplane should be positioned
S0 as not to reveal the exits used in this demonstration. This may require the installation of
cameras at inoperative exits. (Amendment 25-15)

(iii) If exit deactivation is by an external indication (e.g., red light outside exit), this
indication should not be visible from inside the airplane until after the demonstration has begun.
Alternatively, unlit bulbs may be visible at all exits. (Amendment 25-15)

(iv) Airplanes equipped with emergency descent means should be so equipped at
inactive exits as well as active exits. (Amendment 25-15)

(v) Safety personnel stationed outside the airplane to prevent injury to the
participants, should not aid participants (until they have cleared the descent means) or interfere
with the evacuation process, or position the assist means following its deployment. (Amendment
25-15)

(9) Paragraph (e). (Amendment 25-15)

(i) Military Specifications Mil W-5044B and Mil-W-5044C, titled "Walkway
Compound, Nonslip and Walkway Matting, Nonslip,” measure dynamic coefficient of friction
and provide an acceptable standard for the slip resistant properties when a minimum dynamic
coefficient of friction of 0.45 is measured. This is an acceptable measure for this section and for
§ 25.793. (Amendment 25-15)

(if) A 42-inch wide escape path is acceptable for airplanes incorporating dual
overwing Type Il exits. (Amendment 25-15)
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277. AMENDMENT 25-46, Effective December 1, 1978.

a. Requlation.

Note: This amendment substantially revised the regulation to incorporate part 121
requirements.

(a) Each crew and passenger area must have emergency means to allow rapid
evacuation in crash landings, with the landing gear extended and retracted,
considering the possibility of the airplane being on fire.

(b) Passenger ventral and tail cone exits and any floor level door or exit in the side
of the fuselage (other than those leading into a cargo or baggage compartment that is
not accessible from the passenger cabin) that is 44 or more-inches high and 20 or
more-inches wide, but not wider than 46-inches, must meet the applicable emergency
exit requirements of this section and sections 25.807 through 25.813.

[(c) Except as provided in paragraph (d) of this section, for airplanes having a
seating capacity or more than 44 passengers, it must be shown by actual
demonstration that the maximum seating capacity, including the number of
crewmembers required by the operating rules for which certification is requested, can
be evacuated from the airplane to the ground within 90 seconds. The demonstration
must be conducted under the following conditions:

(1) 1t must be conducted either during the dark of the night or during daylight with
the dark of the night simulated. If the demonstration is conducted indoors during
daylight hours it must be conducted with each window covered and each door closed
to minimize the daylight effect. Illumination on the floor or ground may be used, but
it must be kept low and shielded against shining into the airplane’s windows or doors.

(2) The airplane must be in a normal attitude with landing gear extended.

(3) Stands or ramps may be used for descent from the wing to the ground, and safety
equipment such as mats or inverted life rafts may be placed on the floor or ground to
protect participants. No other equipment that is not part of the airplane's emergency
evacuation equipment may be used to aid the participants in reaching the ground.

(4) Except as provided in paragraph (c)(1) of this section, only the airplane’s
emergency lighting system may provide illumination.

(5) All emergency equipment required for the planned operation of the airplane must
be installed.

(6) Each external door and exit, and each internal door or curtain, must be in the
takeoff configuration.
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(7) Each crewmember must be seated in the normally assigned seat for takeoff and
must remain in that seat until receiving the signal for commencement of the
demonstration. Each crewmember must be-

(i) For compliance with this section or § 121.291 of this chapter, a member of a
regularly scheduled line crew, or

(if) For compliance with this section, a person having knowledge of the operation of
exits and emergency equipment.

(8) A representative passenger load of persons in normal health must be used as
follows:

(i) At least 30 percent must be females.

(ii) At least 5 percent must be over 60 years of age with a proportionate number of
females.

(iii) At least 5 percent but not more than 10 percent, must be children under 12 years
of age, prorated through that age group.

(iv) Three life-size dolls, not included as part of the total passenger load, must be
carried by passengers to simulate live infants 2 years old or younger.

(v) Crewmembers, mechanics, and training personnel, who maintain or operate the
airplane in the normal course of their duties, may not be used as passengers.

(9) No passenger may be assigned a specific seat except as the Administrator may
require. Except as required by paragraph (c)(12) of this section, no employee of the
applicant may be seated next to an emergency exit.

(10) Seat belts and shoulder harnesses (as required) must be fastened.

(11) Before the start of the demonstration approximately one-half of the total
average amount of carry-on baggage, blankets, pillows, and other similar articles
must be distributed at several locations in the aisles and emergency exits access ways
to create minor obstructions.

(12) Each crewmember must be seated in his normally assigned seat for takeoff and
must remain in that seat until receiving the signal for commencement of the
demonstration.

(13) No prior indication may be given to any crewmember or passenger of the
particular exits to be used in the demonstration.
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(14) The applicant may not practice, rehearse, or describe the demonstration for the
participants nor may any participant have taken part in this type of demonstration
within the preceding 6 months.

(15) The pretakeoff passenger briefing required by 8 121.571 of this chapter may be
given. The passengers may also be advised to follow directions of crewmembers, but
not be instructed on the procedures to be followed in the demonstration.

(16) If safety equipment as allowed by paragraph (c)(3) of this section is provided,
either all passenger and cockpit windows must be blacked out or all of the emergency
exits must have safety equipment in order to prevent disclosure of the available
emergency exits.

(17) Not more than 50 percent of the emergency exits in the sides of the fuselage of
an airplane that meet all of the requirements applicable to the required emergency
exits for that airplane may be used for the demonstration. Exits that are not to be
used in the demonstration must have the exit handle deactivated or must be indicated
by red lights, red tape, or other acceptable means, placed outside the exits to indicate
fire or other reason why they are unusable. The exits to be used must be
representative of all the emergency exits on the airplane and must be designated by
the applicant, subject to approval by the Administrator. At least one floor level exit
must be used.

(18) All evacuees, except those using an over-the-wing exit, must leave the airplane
by a means provided as part of the airplane's equipment.

(19) The applicant's approved procedures must be fully utilized during the
demonstration.

(20) The evacuation time period is completed when the last occupant has evacuated
the airplane and is on the ground. Provided that the acceptance rate of the stand or
ramp is no greater than the acceptance rate of the means available on the airplane
for descent from the wing during an actual crash situation, evacuees using stands or
ramps allowed by paragraph (c)(3) of this section are considered to be on the ground
when they are on the stand or ramp.

(d) A combination of analysis and tests may be used to show that the airplane is
capable of being evacuated within 90 seconds under the conditions specified in

8§ 25.803(c) of this section if the Administrator finds that the combination of analysis
and tests will provide data with respect to the emergency evacuation capability of the
airplane equivalent to that which would be obtained by actual demonstration.]

(e) An escape route must be established from each overwing emergency exit, and

(except for flap surfaces suitable as slides) covered with a slip resistant surface.
Except where a means for channeling the flow of evacuees is provided-
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(1) The escape route must be at least 42-inches wide at Type A passenger emergency
exits and must be at least two feet wide at all other passenger emergency exits, and

(2) The escape route surface must have a reflectance of at least 80 percent, and must
be defined by markings with a surface-to-marking contract ratio of at least 5:1.

b. Guidance.

(1) Paragraph (a). When installed above passenger egress paths, any features that hang
(signs, video monitors etc.) from the ceiling or span across passenger egress paths (e.g., class
dividers and curtain headers) should be at least 73-inches above the floor (top of the floor
covering), unless they are retractable and are placarded to be retracted for taxi, takeoff and
landing (TT&L). For airplanes that do not have 73-inches between the floor and the ceiling
panels, any features that hang (signs, video monitors, etc.) from the ceiling should not be
positioned in the passenger cabin egress paths. Alternate locations should be used, e.g., over
seat, on the side wall, etc. These features should also be appropriately padded or rounded to
preclude injury when persons are moving about the cabin. (Amendment 25-0)

(2) Paragraph (c). (Amendment 25-15)

(1) "The maximum capacity, including the number crewmembers required by the
operating rules for which certification is requested” refers to the airplane model presented for
certification. Subsequent models which have planned passenger capacities in excess of the
certificated model should be substantiated on an individual basis. (Amendment 25-15)

(if) All passengers and crewmembers used in the demonstration must be evacuated
to the ground or off-wing stand or ramp, if used, within 90 seconds to constitute a successful
90-second test. Use only the number of passengers for which approved seating is provided, not
to exceed the limits of § 25.807(c) or (d). No credit is given for the number of evacuees on the
ground at 90 seconds if all persons have not been evacuated. (Amendment 25-15)

(iii) FAA observers should be stationed inside the airplane at expected critical
locations, and outside the airplane at each exit to be used. (Amendment 25-15)

(iv) The airplane should be configured with minimum aisle and passage clearance
expected to be type certificated. This may require combining features of more than one model.
(Amendment 25-15)

(3) Paragraph (c)(3). (Amendment 25-15)
(i) The emergency descent devices used in the demonstration should be those to be
in the airplane type design. The slide certification program should have progressed to the point

where the system is reliable and can be expected to perform safely during the demonstration.
(Amendment 25-15)
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(if) The airplane interior need not be a specific airline configuration. For example,
galleys and other furnishings may be simulated by mockups, seats need not be TSO'd, etc. The
interior should be described in sufficient detail to allow an FAA conformity inspection and an
FAA interior compliance inspection. (Amendment 25-15)

(4) Paragraph (c)(3). If the airplane is equipped with an off-wing assist means, it should
be used during the demonstration in lieu of any stands or ramps. (Amendment 25-15)

(5) Paragraph (c)(8). The following two age-sex distributions (A and B) are acceptable
alternates to that stipulated in this paragraph: (Amendment 25-15)

(A) Distribution

Age and Gender Percent of Total Passengers
Male 21-50 Not to exceed 56%

Male 51-59 At least 9%

Male 60+ At least 3.5%

Female any age* At least 24%

Female 51-59 At least 6%

Female 60+ At least 1.5%

* This is in addition to the 6 and 1.5 percent requirements for females 51-59 and 60+
respectively.

(B) Distribution

Age and Gender Percent of Total Passengers
Male 18-50 Not to exceed 52.5%

Male 51+ At least 15%

Female 18-50 At least 22.5%

Female 51+ At least 10%

Note: These tables have been revised in format to make them easier to understand, but are the
same as in the previous version of this AC (i.e., AC 25-17, dated 7/15/1991).

(6) Paragraph (c)(12). (Amendment 25-15)
(i) Neither the crew nor passengers should hear or otherwise receive any indication

that the demonstration is about to begin. The first indication to persons on board the airplane
should be the test start signal. (Amendment 25-15)
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(if) Following the test start signal, the flightcrew should simulate the time required
for normal pilot compartment procedures prior to evacuating the flight deck. (Amendment 25-
15)

(iii) A group of crewmembers in excess of the number required for the
demonstration should be available. The FAA will select the crew that will participate in the test
from this group. Subsequent tests, if required, may use crewmembers from the group remaining.
(Amendment 25-15)

(7) Paragraph (c)(17). One exit from each pair of exits may be used to satisfy the 50
percent requirement. (Amendment 25-46)

(8) Paragraph (c)(17). (Amendment 25-15)

(i) Video cameras used to record activity inside the airplane should be positioned
S0 as not to reveal the exits used in this demonstration. This may require the installation of
cameras at inoperative exits. (Amendment 25-15)

(if) If exit deactivation is by an external indication (e.g., red light outside exit), this
indication should not be visible from inside the airplane until after the demonstration has begun.
Alternatively, unlit bulbs may be visible at all exits. (Amendment 25-15)

(iii) Airplanes equipped with emergency descent means should be so equipped at
inactive exits as well as active exits. (Amendment 25-15)

(iv) Safety personnel stationed outside the airplane to prevent injury to the
participants, should not aid participants (until they have cleared the descent means) or interfere
with the evacuation process, or position the assist means following its deployment. (Amendment
25-15)

(9) Paragraph (d). Evacuation analyses should be based on actual demonstrations used
to show compliance with 88 25.803 or 121.291 and/or other appropriate tests. If the test data is
available, and applicable to the additional configuration, analysis may be conducted. The
analysis should include consideration of exit size and distribution; slide deployment times and
evacuee evacuation rates; analysis of critical passenger flow points i.e., door, aisle, slide, for
evacuation rate limiting factor; expected evacuee behavior (hesitation, etc.) as observed on
previous tests; and any other consideration pertinent to the particular model airplane.
(Amendment 25-46)

(10) Paragraph (e). (Amendment 25-15)

(i) Military Specifications Mil W-5044B and Mil-W-5044C, titled "Walkway
Compound, Nonslip and Walkway Matting, Nonslip,” measure dynamic coefficient of friction
and provide an acceptable standard for the slip resistant properties when a minimum dynamic
coefficient of friction of 0.45 is measured. This is an acceptable measure for this section and for
§ 25.793. (Amendment 25-15)
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(if) A 42-inch wide escape path is acceptable for airplanes incorporating dual
overwing Type 11 exits. (Amendment 25-15)

(11) Refer to AC 25.803-1, “Emergency Evacuation Demonstrations,” dated 11/13/89.
(Amendment 25-46)

278. AMENDMENT 25-72, Effective August 20, 1990.

a. Requlation.

Note: This amendment substantially revised the regulation to move the test criteria to
a new Appendix J of the regulation.

[(a) Each crew and passenger area must have emergency means to allow rapid
evacuation in crash landings, with the landing gear extended as well as with the
landing gear retracted, considering the possibility of the airplane being on fire.

(b) [Reserved.]

(c) For airplanes having a seating capacity of more than 44 passengers, it must be
shown that the maximum seating capacity, including the number of crewmembers
required by the operating rules for which certification is requested, can be evacuated
from the airplane to the ground under simulated emergency conditions within 90
seconds. Compliance with this requirement must be shown by actual demonstration
using the test criteria outlined in Appendix J of this part unless the Administrator
finds that a combination of analysis and testing will provide data equivalent to that
which would be obtained by actual demonstration.

(d) [Reserved.]
(e) [Reserved.]]
b. Guidance.

(1) Paragraph (a). When installed above passenger egress paths, any features that hang
(signs, video monitors etc.) from the ceiling or span across passenger egress paths (e.g., class
dividers and curtain headers) should be at least 73-inches above the floor (top of the floor
covering), unless they are retractable and are placarded to be retracted for taxi, takeoff and
landing (TT&L). For airplanes that do not have 73-inches between the floor and the ceiling
panels, any features that hang (signs, video monitors, etc.) from the ceiling should not be
positioned in the passenger cabin egress paths. Alternate locations should be used, e.g., over
seat, on the side wall, etc. These features should also be appropriately padded or rounded to
preclude injury when persons are moving about the cabin. (Amendment 25-0)
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(2) Paragraph (c). (Amendment 25-15)

(i) "...seating capacity of more than 44 passengers, it must be shown that the
maximum seating capacity, including the number of crewmembers required by the operating
rules for which certification is requested refers to the airplane model presented for certification.”
Subsequent models which have planned passenger capacities in excess of the certificated model
should be substantiated on an individual basis. (Amendment 25-15)

(it) All passengers and crewmembers used in the demonstration must be evacuated
to the ground or off-wing stand or ramp, if used, within 90 seconds to constitute a successful 90
seconds test. Use only the number of passengers for which approved seating is provided, not to
exceed the limits of § 25.807(d) or (e). No credit is given for the number of evacuees on the
ground at 90 seconds if all persons have not been evacuated. (Amendment 25-15)

(iii) FAA observers should be stationed inside the airplane at expected critical
locations, and outside the airplane at each exit to be used. (Amendment 25-15)

(iv) The airplane should be configured with minimum aisle and passage clearance
expected to be type certificated. This may require combining features of more than one model.
(Amendment 25-15)

(3) Appendix J. (Amendment 25-15)

(i) The emergency descent devices used in the demonstration should be those to be
in the airplane type design. The slide certification program should have progressed to the point
where the system is reliable and can be expected to perform safely during the demonstration.
(Amendment 25-15)

(if) The airplane interior need not be a specific airline configuration. For example,
galleys and other furnishings may be simulated by mockups, seats need not be TSO'd, etc. The
interior should be described in sufficient detail to allow an FAA conformity inspection and an
FAA interior compliance inspection. (Amendment 25-15)

(4) Appendix J. If the airplane is equipped with an off-wing assist means, it should be
used during the demonstration in lieu of any stands or ramps. (Amendment 25-15)

(5) Appendix J. (Amendment 25-15)

(i) Neither the crew nor passengers should hear or otherwise receive any indication
that the demonstration is about to begin. The first indication to persons on board the airplane
should be the test start signal. (Amendment 25-15)

(ii) Following the test start signal, the flightcrew should simulate the time required

for normal pilot compartment procedures prior to evacuating the flight deck. (Amendment 25-
15)
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(iii) A group of crewmembers in excess of the number required for the
demonstration should be available. The FAA will select the crew that will participate in the test
from this group. Subsequent tests, if required, may use crewmembers from the group remaining.
(Amendment 25-15)

(6) Appendix J. One exit from each pair of exits may be used to satisfy the 50 percent
requirement. (Amendment 25-46)

(7) Appendix J. (Amendment 25-15)

(i) Video cameras used to record activity inside the airplane should be positioned
S0 as not to reveal the exits used in this demonstration. This may require the installation of
cameras at inoperative exits. (Amendment 25-15)

(i) If exit deactivation is by an external indication (e.g., red light outside exit), this
indication should not be visible from inside the airplane until after the demonstration has begun.
Alternatively, unlit bulbs may be visible at all exits.

(iii) Airplanes equipped with emergency descent means should be so equipped at
inactive exits as well as active exits. (Amendment 25-15)

(iv) Safety personnel stationed outside the airplane to prevent injury to the
participants, should not aid participants (until they have cleared the descent means) or interfere
with the evacuation process, or position the assist means following its deployment. (Amendment
25-15)

(8) Appendix J. The following two age-sex distributions (A and B) are acceptable
alternates to that stipulated in this paragraph: (Amendment 25-15)
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(A) Distribution

Age and Gender Percent of Total Passengers
Male 21-50 Not to exceed 56%

Male 51-59 At least 9%

Male 60+ At least 3.5%

Female any age* At least 24%

Female 51-59 At least 6%

Female 60+ At least 1.5%

* This is in addition to the 6 and 1.5 percent requirements for females 51-59 and 60+
respectively.

(B) Distribution

Age and Gender Percent of Total Passengers
Male 18-50 Not to exceed 52.5%

Male 51+ At least 15%

Female 18-50 At least 22.5%

Female 51+ At least 10%

Note: These tables have been revised in format to make them easier to understand, but are the
same as in the previous version of this AC (i.e., AC 25-17, dated 7/15/1991).

(9) Paragraph (c). Evacuation analyses should be based on actual demonstrations used
to show compliance with 88 25.803 or 121.291 and/or other appropriate tests. If the test data is
available, and applicable to the additional configuration, analysis may be conducted. The
analysis should include consideration of exit size and distribution; slide deployment times and
evacuee evacuation rates; analysis of critical passenger flow points i.e., door, aisle, slide, for
evacuation rate limiting factor; expected evacuee behavior (hesitation, etc.) as observed on
previous tests; and any other consideration pertinent to the particular model airplane.
(Amendment 25-46)

(10) Refer to AC 25.803-1, “Emergency Evacuation Demonstrations,” dated 11/13/89.
(Amendment 25-46)

279 - 300. [RESERVED]
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SECTION 25.805 FLIGHTCREW EMERGENCY EXITS

301. REGULATION IN EFFECT AT ADOPTION OF PART 25.

a. Requlation.

Except for airplanes with a passenger capacity of 20 or less in which the proximity of
passenger emergency exits to the flightcrew area offers a convenient and readily
accessible means of evacuation for the flightcrew, the following apply:

(a) There must be either one exit on each side of the airplane or a top hatch, in the
flightcrew area.

(b) Each exit must be of sufficient size and must be located so as to allow rapid
evacuation of the crew. An exit size and shape of other than at least 19 by 20-inches
unobstructed rectangular opening may be used only if exit utility is satisfactorily
shown, by a typical flight crewmember, to the Administrator.

b. Guidance.

(1) Also refer to 8 25.809 and associated guidance relative to the requirement for crew
exits be openable from the outside. (Amendment 25-0)

(2) Paragraph (b). The demonstration required for acceptance of other than at least a 19
by 20-inch opening should be accomplished by at least a 95" percentile male (approximately 74-
inches tall, and weighing 210 Ibs ) with at least analytical consideration to the effects of the
failure of one or more legs of the landing gear. (Amendment 25-0)

302. AMENDMENT 25-72, Effective August 20, 1990.

a. Regqulation.

[Removed.]

b. Guidance. This regulation was relocated to § 25.807(f), Amendment 25-72.

303 - 320. [RESERVED]
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SECTION 25.807 PASSENGER EMERGENCY EXITS

321. REGULATION IN EFFECT AT ADOPTION OF PART 25.

a. Regulation.

(a) Type and location. For the purpose of this part, the types and locations of exits
are as follows:

(1) Type l. This type must have a rectangular opening of not less than 24 inches
wide by 48 inches high, with corner radii not greater than 1/3 the width of the exit.
The first Type | exit on each side of the fuselage must be in the rearward part of the
passenger compartment unless another location affords a more effective means of
passenger evacuation. Type | exits must be floor level exits.

(2) Type Il. This type must have a rectangular opening of not less than 20 inches
wide by 44 inches high, with corner radii not greater than 1/3 the width of the exit.
Unless Type | exits are required, one Type Il exit on each side of the fuselage must be
in the rearward part of the passenger compartment unless another location affords a
more effective means of passenger evacuation. Type Il exits must be floor level exits
unless located over the wing, in which case they may not have a step-up inside the
airplane of more than 10 inches nor a step-down outside the airplane of more than 17
inches.

(3) Type Ill. This type must have a rectangular opening of not less than 20 inches
wide by 36 inches high, with corner radii not greater than 1/3 the width of the exit,
located over the wing, with a step-up inside the airplane of not more than 20 inches
and a step-down outside the airplane of not more than 27 inches.

(4) Type IV. This type must have a rectangular opening of not less than 19 inches
wide by 26 inches high, with corner radii not greater than 1/3 the width of the exit,
located over the wing, with a step-up inside the airplane of not more than 29 inches
and a step-down outside the airplane of not more than 36 inches. Step-down distance,
as used in this section, means the actual distance between the bottom of the required
opening and a usable foothold, extending out from the fuselage, that is large enough
to be effective without searching by sight or feel.

(b) Accessibility. Each required passenger emergency exit must be accessible to the
passengers and located where it will afford the most effective means of passenger
evacuation. Openings larger than those specified in this section, whether or not of
rectangular shape, may be used if-

(1) The specified rectangular opening can be inscribed within the opening; and

(2) The base of the inscribed rectangular opening meets the specified step-down
heights.
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(c) Passenger emergency exits; side-of-fuselage. The exits prescribed in this
paragraph need not be diametrically opposite each other, but must be provided as
follows:

(1) Except as provided in subparagraphs (2) through (5) of this paragraph, the
number and type of passenger emergency exits must be in accordance with the
following table:

Passenger seating capacity Emergency exits for each
side of the fuselage

Typel Typell Typelll TypelV

1 through 10 1
11 through 19 1

20 through 39 1 1
40 through 59 1 1
60 through 79 1 1

80 through 109 1 1 1
110 through 139 2 1

140 through 179 2 2

180 through 219 2 2

(2) Two Type IV exits may be installed instead of each required Type Il exit.

(3) Additional exits, providing an effective means of passenger evacuation consistent
with the minimum number prescribed in subparagraph (1) of this paragraph are
required for airplanes with a passenger capacity of 220 or more.

(4) If there are additional emergency evacuation means on the airplane, the
passenger/emergency exit relationship may be increased by not more than 10
passengers beyond the limits specified in subparagraph (1) of this paragraph. If this
means is an approved inflatable slide installed at each floor level exit (other than
over-the-wing exits), the passenger/emergency exit relationship may be increased by-

(i) Not more than five passengers on airplanes with at least two of these exits; and
(i) Not more than 10 passengers on airplanes with at least four of these exits.

(5) For airplanes on which the vertical location of the wing does not allow the
installation of over-the-wing exits, an exit of at least the dimensions of a Type I11 must

be installed instead of each Type 11l and each Type IV exit required by subparagraph
(1) of this paragraph.
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(d) Ditching emergency exits. In addition to the requirements of paragraph (c) of
this section, the following apply:

(1) There must be at least one emergency exit for each unit (or part of a unit) of 35
passengers, but no less than two such exits, both above the waterline with one on
each side of the airplane, meeting the minimum dimensions of-

(i) A Type IV exit for airplanes with a passenger seating capacity of 10 or less; and
(if) A Type I exit for airplanes with a passenger seating capacity of 11 or more.

(2) If side exits cannot be above the waterline, the side exits must be replaced by an
equal number of overhead hatches of not less than the dimensions of a Type 111 exit
except that, for airplanes with a passenger capacity of 35 or less, the two required
Type 111 side exits need be replaced by only one overhead hatch.

(3) Two Type IV exits may be installed instead of each required Type 111 exit.
b. Guidance.

(1) The equivalency to that required by the regulations of nonstandard exits or
arrangements may be determined by use of the Latin-Square test procedure. Refer to Appendix
4, which was derived from Notice FS 8110.12, “Test Procedure for Evaluating Non-Standard
Exits for Transport Category Airplanes,” dated May 21, 1964. (Amendment 25-0)

(2) An “exit pair” consists of two exits of the same type, one in each side of the
fuselage. The exits need not be the same size, nor do they have to be directly opposite each
other. As long as the exits on both sides of the fuselage are uniformly distributed with respect to
the passenger seating arrangement, a pair need not be the two exits that are physically closest to
each other. Refer to figure 321-1. (Amendment 25-0)

(3) Paragraph (c). An airplane with a Type I sized exit located in the forward left-hand
side of the fuselage, a pair of Type Il exits in the middle, and a Type | sized exit located in the
aft right-hand side of the fuselage should be limited to a maximum passenger seating capacity of
70, because of concerns with oversized dead-end zones if either the left- or right-side exits are
unusable. (Amendment 25-0)

(4) Paragraph (c). An airplane with a pair of exits forward in the fuselage with the left
one Type | sized and the right one Type Il sized, and a pair of exits in the aft end of the fuselage
with the left one Type Il sized and the right one Type | sized may be approved for passenger
seating capacities up to 79. If an emergency evacuation demonstration is required, then either
the left-side or right-side exits should be selected so as not to unduly penalize this well-balanced
arrangement or to make a radical departure from all previous demonstrations. Refer to figure
321-1. (Amendment 25-0)
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FIGURE 321-1 AIRPLANE CONFIGURATION
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(5) Paragraphs (c) and (d). When establishing the maximum capacity to be listed on the
type data sheet, consideration should be given to all relevant parameters. For example, if the
exit-limited passenger capacity as defined in 8 25.807(c) has not been substantiated by
compliance with the evacuation demonstration requirements of § 25.803, the data sheet should
reflect the evacuation limit and not the exit limit. Other limiting factors include, but are not
limited to, structural capability, seating density (uniform distribution of exits), or ditching exits.
The maximum passenger capacity is also limited by the ditching requirements of § 25.807(d)
whether certification for ditching is requested or not. In any case, the data sheet should not list a
capacity for which the airplane is not capable. When the type data sheet limit is not the
8 25.807(c) exit limit, an additional note, which briefly describes the reason for the limit, is
appropriate. (Amendment 25-0)

(6) Paragraph (d). All transport category airplanes must have ditching exits whether or
not ditching certification was requested. Actually, this guidance has been in effect since April 9,
1957, as reflected in Amendment 4b-5, "Emergency Evacuation Provisions," to CAR 4b.
(Amendment 25-0)

(7) Paragraph (c) and (d). Flight attendants are considered part of the crew and are not
included in the passenger seating capacity mentioned in § 25.807(c) and (d). (Amendment 25-0)
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(8) Paragraph (c) and (d). An airplane design is determined to be eligible for a certain
passenger seating complement which is commensurate with meeting all of the relevant portions
of 8 25.807. That is, in addition to meeting table § 25.807(c)(1), the eligibility complement is
also governed by the ditching requirements of § 25.807(d), whether certification for ditching is
requested or not. (Amendment 25-0)

322. AMENDMENT 25-15, Effective October 24, 1967.

a. Regulation.

[ (@) Type and location. For the purpose of this part, the types and locations of exits
are as follows:

(1) Type l. This type must have a rectangular opening of not less than 24 inches
wide by 48 inches high, with corner radii not greater than one-third the width of the
exit. Type | exits must be floor level exits.

(2) Type Il. This type must have a rectangular opening of not less than 20 inches
wide by 44 inches high, with corner radii not greater than one-third the width of the
exit. Type Il exits must be floor level exits unless located over the wing, in which case
they may not have a step-up inside the airplane of more than 10 inches nor a step-
down outside the airplane of more than 17 inches.

(3) Type Ill. This type must have a rectangular opening of not less than 20 inches
wide by 36 inches high, with corner radii not greater than one-third the width of the
exit, located over the wing, with a step-up inside the airplane of not more than 20
inches and a step-down outside the airplane of not more than 27 inches.

(4) Type IV. This type must have a rectangular opening of not less than 19 inches
wide by 26 inches high, with corner radii not greater than one-third the width of the
exit, located over the wing, with a step-up inside the airplane of not more than 29
inches and a step-down outside the airplane of not more than 36 inches.

(5) Ventral. This type is an exit from the passenger compartment through the
pressure shell and the bottom fuselage skin. The dimensions and physical
configuration of this type of exit must allow at least the same rate of egress as a Type
I with the airplane in the normal ground attitude, with landing gear extended.

(6) Tail cone. This type is an aft exit from the passenger compartment through the
pressure shell and through an openable cone of the fuselage aft of the pressure shell.
The means of opening the tail cone must be simple and obvious, and must employ a
single operation.

(7) Type A. An emergency exit may be designated as a Type A exit if the following
criteria are met:
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(i) There must be a rectangular opening not less than 42 inches wide by 72 inches
high, with corner radii not greater than one-sixth of the width of the exit.

(if) It must be a floor level exit.

(iii) Unless there are two or more main (fore and aft) aisles, the exit must be located
so that there is passenger flow along the main aisle to that exit from both the forward
and aft direction.

(iv) There must be an unobstructed passageway at least 36 inches wide leading from
each exit to the nearest main aisle.

(v) If two or more main aisles are provided, there must be unobstructed cross aisles
at least 20 inches wide between main aisles. There must be a cross aisle leading
directly to each passageway between the exit and the nearest main aisle.

(vi) There must be at least one seat adjacent to each such exit that could be occupied
by a flight attendant.

(vii) Adequate assist space next to each Type A exit must be provided at each side of
the passageway, to allow the crewmember(s) to assist in the evacuation of passengers
without reducing the unobstructed width of the passageway below that required by
subdivision (iv) of this subparagraph.

(viii) At each non-over-wing exit there must be installed a slide capable of carrying
simultaneously two parallel lines of evacuees.

(ix) Each overwing exit having a step-down must have an assist means unless the exit
without an assist means can be shown to have a rate of passenger egress at least
equal to that of the same type of non-over-wing exit. If an assist means is required it
must be automatically deployed, and automatically erected, concurrent with the
opening of the exit and self-supporting within 10 seconds. Step-down distance as
used in this section means the actual distance between the bottom of the required
opening and a usable foothold, extending out from the fuselage, that is large enough
to be effective without searching by sight or feel.]

(b) Accessibility. Each required passenger emergency exit must be accessible to the
passengers and located where it will afford the most effective means of passenger
evacuation. Openings larger than those specified in this section, whether or not of
rectangular shape, may be used if-

(1) The specified rectangular opening can be inscribed within the opening; and

(2) The base of the inscribed rectangular opening meets the specified step-up and
step-down heights.
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[(c) Passenger emergency exits. The prescribed exits need not be diametrically
opposite each other nor identical in size and location on both sides. They must be
distributed as uniformly as practicable taking into account passenger distribution.
The first floor level exit on each side of the fuselage must be in the rearward part of
the passenger compartment unless another location affords a more effective means of
passenger evacuation. Where more than one floor level exit per side is prescribed, at
least one floor level exit per side must be located near each end of the cabin, except
that this provision does not apply to combination cargo/passenger configurations.
Exits must be provided as follows:

(1) Except as provided in subparagraphs (2) through (8) of this paragraph, the
number and type of passenger emergency exits must be in accordance with the
following table:

Emergency exits for
each side of the

fuselage
Type Type  Type  Type
Passenger seating | I Il v
capacity (cabin attendants not
included)
1 through 10 ------------ e — 1
11 through 19 ----------- S 1 e
20 through 39 ----------- i — 1
40 through 59 ----------- . 1

60 through 79 ----------- 1 !
80 through 109 ---------- 1 1
110 through 139 --------- o 1
140 through 179 --------- 2 >

(2) Two Type IV exits may be installed instead of each required Type 111 exit
prescribed in subparagraph (1) of this paragraph.

(3) If slides meeting the requirements of § 25.809(f)(1) are installed at floor level
exits (other than overwing exits), the passenger/emergency exit relationship specified
in subparagraph (1) of this paragraph may be increased by-

(i) Not more than five passengers on airplanes with at least two of these exits; and
(i) Not more than 10 passengers on airplanes with at least four of these exits.
However, no increase in passenger seating capacity is allowed under this

subparagraph if an increase in passenger seating capacity is obtained under
subparagraph (4) of this paragraph.
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(4) Anincrease in passenger seating capacity above the maximum permitted under
subparagraph (1) of this paragraph but not to exceed a total of 299 may be allowed
in accordance with the following table for each additional pair of emergency exits in
excess of the minimum number prescribed in subparagraph (1) of this paragraph for
179 passengers:

Additional emergency exits Increase in passenger seating
(each side of fuselage) capacity allowed
Type A -------mmmmmmmmm - 100
Type | -==----moemeemeeceeee 45
Type I =---m-mmmmmmmeeeeeee 40
Type Hl -------ceeememmeeeeee 35

(5) For passenger capacities in excess of 299, each emergency exit in the side of the
fuselage must be either a Type A or a Type I. A passenger seating capacity of 100 is
allowed for each pair of Type A exits and a passenger seating capacity of 45 is
allowed for each pair of Type | exits.

(6) If a passenger ventral or tail cone exit is installed and can be shown to allow a
rate of egress at least equivalent to that of Type Il exit with the airplane in the most
adverse exit opening condition because of the collapse of one or more legs of the
landing gear, an increase in passenger seating capacity beyond the limits specified in
subparagraph (1), (4), or (5) of this paragraph may be allowed as follows:

(i) For a ventral exit, 12 additional passengers.

(if) For a tail cone exit incorporating a floor level opening of not less than 20 inches
wide by 60 inches high, with corner radii not greater than one-third the width of the
exit, in the pressure shell and incorporating an approved assist means in accordance
with 8 25.809(f)(1), 25 additional passengers; or

(iii) For a tail cone exit incorporating an opening in the pressure shell which is at
least equivalent to a Type |11 emergency exit with respect to dimensions, step-up and
step-down distance, and with the top of the opening not less than 56 inches from the
passenger compartment floor, 15 additional passengers.

(7) For airplanes on which the vertical location of the wing does not allow the
installation of overwing exits, an exit of at least the dimensions of a Type I1l must be
installed instead of each Type 11l and each Type IV exit required by subparagraph (1)
of this paragraph.

(8) Each emergency exit in the passenger compartment in excess of the minimum

number of required emergency exits must meet the applicable requirements of
8§ 25.809 through 25.812, and must be readily accessible.
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(d) Ditching emergency exits for passengers. If the emergency exits required by
paragraph (c) of this section do not meet subparagraphs (1) and (2) of this
paragraph, exits must be added to meet them:

(1) A Type IV exit on each side of the airplane, both above the waterline, with a
passenger seating capacity of 10 or less.

(2) A Type Il exit for airplanes with a passenger seating capacity of 11 or more,
with at least one emergency exit above the waterline for each unit (or part of a unit)
of 35 passengers, but no less than two such exits, with one on each side of the
airplane. However, where it has been shown through analysis, ditching
demonstrations, or any other tests found necessary by the Administrator, that the
evacuation capability of the airplane during ditching is improved by the use of larger
exits or by other means, the passenger/exit ratio may be increased.

(3) If side exits cannot be above the waterline, the side exits must be replaced by an
equal number of readily accessible overhead hatches of not less than the dimensions
of a Type Il1 exit except that, for airplanes with a passenger capacity of 35 or less,
the two required Type I11 side exits need be replaced by only one overhead hatch.

(4) Two Type IV exits may be installed instead of each required Type 11 exit.]
b. Guidance.

(1) The equivalency to that required by the regulations of nonstandard exits or
arrangements may be determined by use of the Latin-Square test procedure. Refer to Appendix
4, which was derived from Notice FS 8110.12, “Test Procedure for Evaluating Non-Standard
Exits for Transport Category Airplanes,” dated May 21, 1964. (Amendment 25-0)

(2) An “exit pair” consists of two exits of the same type, one in each side of the
fuselage. The exits need not be the same size, nor do they have to be directly opposite each
other. As long as the exits on both sides of the fuselage are uniformly distributed with respect to
the passenger seating arrangement, a pair need not be the two exits that are physically closest to
each other. Refer to figure 322-1. (Amendment 25-0)

215



05/18/09 AC 25-17A

FIGURE 322-1 AIRPLANE CONFIGURATION

TYPE Il EXIT

|

X 38 TYPE | EXIT
| 27 ¥ B0
\/

. \ 4

QG

o ChN)

e

! SERRARARRRNNR ARAEY

(3) Paragraph (a)(7)(iv) and (v). These two paragraphs define the requirements for
passageways to Type A exits and cross aisles in two aisle airplanes. These provide sufficient
access for two lines of evacuees to egress simultaneously: (Amendment 25-15)

(i) Inorder to achieve the dual lane flow of evacuees, § 25.807(a)(7)(iv) requires
an unobstructed 36-inch width passageway that leads to the exit from the outboard side of the
adjacent main aisle. It should not, however, encroach upon the crewmember assist spaces that
are required on both sides of the exit by 8 25.807(a)(7)(vii). This is particularly important to
remember for those situations where the passageway is canted to meet the projected cross aisles,
which are discussed below. (Amendment 25-15)

(if) Additionally, where more than one main aisle is provided, 8 25.807(a)(7)(v)
requires that there must be an unobstructed 20-inch wide cross aisle, leading directly to the exit
passageways. This cross aisle is considered to extend from the inboard side of one main aisle to
the inboard side of the other main aisle. The required cross aisle does not have to be straight nor
does it have to be normal to the main aisles. (Amendment 25-15)
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(iii) For the case where the exit is located at the end of the passenger cabin and
there are only two approach paths to the exit (the main aisle from one direction and the cross
aisle), the 36-inch wide passageway should extend from the exit to the point where the evacuee
flows from the main aisle and cross aisle merge to ensure the dual lane flow can be maintained.
(Amendment 25-15)

(iv) In the other case, where the exit is not located at the end of the cabin and there
are three approach paths (the main aisle from two directions and the cross aisle) to the exit, the
20-inch width of the cross aisle should be within the 36-inch width of the passageway when the
cross aisle is projected normal to the main aisle. Some portion of the 20-inch wide cross aisle
should be within the width of the projected door opening. (Amendment 25-15)

(v) If the boundaries of any of the aforementioned passageways, aisles or cross
aisles are formed by passenger seats, ensure that the minimum requirements are met with the seat
in the most adverse condition that is not prohibited by design. (Amendment 25-15)

(vi) Door and cross aisle visibility is also of prime importance when evaluating the
safety level of an exit configuration. This is especially true when the cross aisle is displaced
forward or aft from the exit opening or when a pair of exits are not directly across the airplane
from each other. The configuration should provide a view across the airplane such that the exit
on the other side is readily identifiable. Identification of the opposite exit may be via the exit
marking sign, the exit opening handle and related markings or when the field of vision provided
allows visual perception of sufficient detail to recognize that there is an exit across the airplane.
This identification should be evaluated when standing at the center of the opposite exit. In
certain cases, additional exit locator signs may be necessary to direct evacuees to the opposite
exit. (Amendment 25-15)

(4) Paragraph (a). Exits may be “derated” in accordance with the requirements of a
smaller type; that is, exits may not only be oversized, the interior may be reconfigured to
specifically derate an exit that has previously been qualified as a larger type. In order to preclude
the appearance of the exit being unusable, the following additional considerations have been
found acceptable: (Amendment 25-15)

(i) Type Ato Type I: Only seats may encroach into the projected exit opening, no
more than 12-inch cumulative. A 24-inch passageway should be provided, and seats may not
breakover into this passageway or into the assist space. The operating handle should be visible
from the aisle. (Amendment 25-15)

(i) Type Ato Type Ill: A 24-inch passageway should be provided, and seats may
not breakover into this passageway. The operating handle should be visible from the aisle.
(Amendment 25-15)

(iii) Type I to Type I1l: A 13-inch passageway is required when the passageway is

bordered by seats, or by a seat and a wall. A 20-inch passageway should be provided when the
passageway is bordered by walls and should be within the projected opening of the exit. The
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required Type 111 opening should be unobstructed inboard for the width of one passenger seat
place. The operating handle should be visible from the aisle. (Amendment 25-15)

(5) Paragraph (c). Although these rules do not prescribe longitudinal distance between
exits, they do specify passenger seating configurations matched to exit pairs in which factors of
uniform exit distribution, accessibility and location to enhance effective egress must be
considered. The uniform exit distribution should consider the situation where the exits on one
side of the fuselage are unusable due to fire or other factors. Refer to AC 25.807-1, “Uniform
Distribution of Exits,” dated 8/13/90 for additional guidance on this subject. (Amendment 25-15)

(6) Paragraph (c)(8). Seats that have dual approval for occupancy by either
crew/observers and passengers will be included in the passenger seating configuration for
determining the required number of exits. Regarding removal of excess exits, regardless of
airplane certification basis, the following criteria applies: (Amendment 25-15)

(i) All interior and exterior exit signs, markings, and lighting pertaining to the
deactivated exits must be removed. There must be no recognizable evidence of the deactivated
exits, visible to occupants of the cabin. However, the exterior door outline and handle need not
be obscured. (Amendment 25-15)

(i) The modification which deactivates and obscures the exits must be approved
through issuance of an amendment to the Type Certificate (TC) or Supplemental Type
Certificate (STC) by the Manager, Aircraft Certification Office having jurisdiction over the
project, and the airplane cabin, as modified, must remain in compliance with the certification
basis of the model. (Amendment 25-15)

(iii) Also refer to AC 20-60, “Accessibility to Excess Emergency Exits,” dated
7/18/68. (Amendment 25-15)

(8) Paragraph (c). An airplane with a Type I sized exit located in the forward left-hand
side of the fuselage, a pair of Type Il exits in the middle, and a Type | sized exit located in the
aft right-hand side of the fuselage should be limited to a maximum passenger seating capacity of
70, because of concerns with oversized dead-end zones if either the left- or right-side exits are
unusable. (Amendment 25-0)

(9) Paragraph (c). An airplane with a pair of exits forward in the fuselage with the left
one Type | sized and the right one Type Il sized, and a pair of exits in the aft end of the fuselage
with the left one Type Il sized and the right one Type | sized may be approved for passenger
seating capacities up to 79. If an emergency evacuation demonstration is required, then either
the left-side or right-side exits should be selected so as not to unduly penalize this well-balanced
arrangement or to make a radical departure from all previous demonstrations. Refer to figure
322-1. (Amendment 25-0)

(10) Paragraphs (c) and (d). When establishing the maximum capacity to be listed on

the type data sheet, consideration should be given to all relevant parameters. For example, if the
exit-limited passenger capacity as defined in 8§ 25.807(c) has not been substantiated by
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compliance with the evacuation demonstration requirements of § 25.803, the data sheet should
reflect the evacuation limit and not the exit limit. Other limiting factors include, but are not
limited to, structural capability, seating density (uniform distribution of exits), or ditching exits.
The maximum passenger capacity is also limited by the ditching requirements of § 25.807(d)
whether certification for ditching is requested or not. In any case, the data sheet should not list a
capacity for which the airplane is not capable. When the type data sheet limit is not the

8 25.807(c) exit limit, an additional note, which briefly describes the reason for the limit, is
appropriate. (Amendment 25-0)

(11) Paragraph (d). All transport category airplanes must have ditching exits whether or
not ditching certification was requested. Actually, this guidance has been in effect since April 9,
1957, as reflected in Amendment 4b-5, "Emergency Evacuation Provisions," to CAR 4b.
(Amendment 25-0)

(12) Paragraph (c) and (d). Flight attendants are considered part of the crew and are not
included in the passenger seating capacity mentioned in § 25.807(c) and (d). (Amendment 25-0)

(13) Paragraph (c) and (d). An airplane design is determined to be eligible for a certain
passenger seating complement which is commensurate with meeting all of the relevant portions
of § 25.807. That is, in addition to meeting table of § 25.807(c)(1), the eligibility complement is
also governed by the ditching requirements of § 25.807(d), whether certification for ditching is
requested or not. (Amendment 25-0)

323. AMENDMENT 25-32, Effective May 1, 1972.

a. Regulation.

(@) Type and location. For the purpose of this part, the types and locations of exits
are as follows:

(1) Type l. This type must have a rectangular opening of not less than 24 inches
wide by 48 inches high, with corner radii not greater than one-third the width of the
exit. Type | exits must be floor level exits.

(2) Type Il. This type must have a rectangular opening of not less than 20 inches
wide by 44 inches high, with corner radii not greater than one-third the width of the
exit. Type Il exits must be floor level exits unless located over the wing, in which case
they may not have a step-up inside the airplane of more than 10 inches nor a step-
down outside the airplane of more than 17 inches.

[(3) Type Ill. This type must have a rectangular opening of not less than 20 inches
wide by 36 inches high, with corner radii not greater than one-third the width of the
exit, and with a step-up inside the airplane of not more than 20 inches. If the exit is
located over-the-wing the step-down outside the airplane may not exceed 27 inches.]
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(4) Type IV. This type must have a rectangular opening of not less than 19 inches
wide by 26 inches high, with corner radii not greater than one-third the width of the
exit, located over the wing, with a step-up inside the airplane of not more than 29
inches and a step-down outside the airplane of not more than 36 inches.

(5) Ventral. This type is an exit from the passenger compartment through the
pressure shell and the bottom fuselage skin. The dimensions and physical
configuration of this type of exit must allow at least the same rate of egress as a Type
I with the airplane in the normal ground attitude, with landing gear extended.

(6) Tail cone. This type is an aft exit from the passenger compartment through the
pressure shell and through an openable cone of the fuselage aft of the pressure shell.
The means of opening the tail cone must be simple and obvious, and must employ a
single operation.

(7) Type A. An emergency exit may be designated as a Type A exit if the following
criteria are met:

(i) There must be a rectangular opening not less than 42 inches wide by 72 inches
high, with corner radii not greater than one-sixth of the width of the exit.

(ii) It must be a floor level exit.

(iii) Unless there are two or more main (fore and aft) aisles, the exit must be located
so that there is passenger flow along the main aisle to that exit from both the forward
and aft direction.

(iv) There must be an unobstructed passageway at least 36 inches wide leading from
each exit to the nearest main aisle.

(v) If two or more main aisles are provided, there must be unobstructed cross aisles
at least 20 inches wide between main aisles. There must be a cross aisle leading
directly to each passageway between the exit and the nearest main aisle.

(vi) There must be at least one seat adjacent to each such exit that could be occupied
by a flight attendant.

(vii) Adequate assist space next to each Type A exit must be provided at each side of
the passageway, to allow the crewmember(s) to assist in the evacuation of passengers
without reducing the unobstructed width of the passageway below that required by
subdivision (iv) of this subparagraph.

(viii) At each non-over-wing exit there must be installed a slide capable of carrying
simultaneously two parallel lines of evacuees.
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(ix) Each overwing exit having a step-down must have an assist means unless the exit
without an assist means can be shown to have a rate of passenger egress at least
equal to that of the same type of non-over-wing exit. If an assist means is required it
must be automatically deployed, and automatically erected, concurrent with the
opening of the exit and self-supporting within 10 seconds.

Step-down distance as used in this section means the actual distance between the
bottom of the required opening and a usable foothold, extending out from the
fuselage, that is large enough to be effective without searching by sight or feel.

(b) Accessibility. Each required passenger emergency exit must be accessible to the
passengers and located where it will afford the most effective means of passenger
evacuation. Openings larger than those specified in this section, whether or not of
rectangular shape, may be used if-

(1) The specified rectangular opening can be inscribed within the opening; and

(2) The base of the inscribed rectangular opening meets the specified step-up and
step-down heights.

[(c) Passenger emergency exits. The prescribed exits need not be diametrically
opposite each other nor identical in size and location on both sides. They must be
distributed as uniformly as practicable taking into account passenger distribution. If
only one floor level exit per side is prescribed, and the airplane does not have a tail
cone or ventral emergency exit, the floor level exits must be in the rearward part of
the passenger compartment, unless another location affords a more effective means of
passenger evacuation. Where more than one floor level exit per side is prescribed, at
least one floor level exit per side must be located near each end of the cabin, except
that this provision does not apply to combination cargo/passenger configurations.
Exits must be provided as follows:

(1) Except as provided in subparagraphs (2) through (6) of this paragraph, the

number and type of passenger emergency exits must be in accordance with the
following table:
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Emergency exits for
each side of the
fuselage
Type Type Type Type
Passenger seating configuration I ] Il \%
(crewmember seats not included)
1through 9 ------------- - 1
10 through 19 ------------ - 1
20 through 39 ------------  ——ee- 1
40 through 79 ------------ 1
80 through 109 ----------- 1
110 through 139 ---------- 2
140 through 179 ---------- 2

N R

(2) An increase in the passenger seating configuration above the maximum permitted
under subparagraph (1) of this paragraph but not to exceed a total of 299 seats may
be allowed in accordance with the following table for each additional pair of
emergency exits in excess of the minimum number prescribed in subparagraph (1) of
this paragraph for 179 passenger seats:

Additional emergency exits Increase in passenger seating
(each side of fuselage) capacity allowed
Type A -------mmmmemmm 100
Type | ----------—---- 45
Type Il ------=-mmnmm-- 40
Type I ---=-=--=----- 35

(3) For passenger seating configurations in excess of 299 seats, each emergency exit
it the side of the fuselage must be either Type A or Type I. A passenger seating
configuration of 100 seats is allowed for each pair of Type A exits and a passenger
seating configuration of 45 seats is allowed for each pair of Type | exits.

(4) If a passenger ventral or tail cone exit is installed and can be shown to allow a
rate of egress at least equivalent to that of a Type 111 exit with the airplane in the most
adverse exit opening condition because of the collapse of one or more legs of the
landing gear, an increase in the passenger seating configuration beyond the limits
specified in subparagraph (1), (2), or (3) of this paragraph may be allowed as
follows:

(i) For a ventral exit, 12 additional passenger seats.
(if) For atail cone exit incorporating a floor level opening of not less than 20 inches
wide by 60 inches high, with corner radii not greater than one-third the width of the

exit, in the pressure shell and incorporating an approved assist means in accordance
with § 25.809 (f)(1), 25 additional passenger seats.

222



05/18/09 AC 25-17A

(iii) For a tail cone exit incorporating an opening in the pressure shell which is at
least equivalent to a Type I11 emergency exit with respect to dimensions, step-up and
step-down distance, and with the top of the opening not less than 56 inches from the
passenger compartment floor, 15 additional passenger seats.

(5) For airplanes on which the vertical location of the wing does not allow the
installation of overwing exits, an exit of at least the dimensions of a Type 11 exit must
be installed instead of each Type IV exit required by subparagraph (1) of this
paragraph.

(6) Each emergency exit in the passenger compartment in excess of the minimum
number of required emergency exits must meet the applicable requirements of
8§ 25.809 through 25.812, and must be readily accessible.

(d) Ditching emergency exits for passengers. Ditching emergency exits must be
provided in accordance with the following requirements, unless the emergency exits
required by paragraph (c) of this section already meet them:

(1) For airplanes that have a passenger seating configuration, excluding pilot seats,
of nine seats or less, one exit above the waterline in each side of the airplane, meeting
at least the dimensions of a Type 1V exit.

(2) For airplanes that have a passenger seating configuration, excluding pilot seats,
of 10 seats or more, one exit above the waterline in a side of the airplane, meeting at
least the dimensions of a Type Il exit, for each unit (or part of a unit) of 35
passenger seats, but no less than two such exits in the passenger cabin, with one on
each side of the airplane. However, where it has been shown through analysis,
ditching demonstrations, or any other tests found necessary by the Administrator, that
the evacuation capability of the airplane during ditching is improved by the use of
larger exits, or by other means, the passenger seat/exit ratio may be increased.

(3) If side exits cannot be above the waterline, the side exits must be replaced by an
equal number of readily accessible overhead hatches of not less than the dimensions
of a Type Il exit except that, for airplanes with a passenger configuration, excluding
pilot seats, of 35 seats or less, the two required Type I11 side exits need be replaced
by only one overhead hatch.]

b. Guidance.
(1) The equivalency to that required by the regulations of nonstandard exits or
arrangements may be determined by use of the Latin-Square test procedure. Refer to Appendix

4, which was derived from Notice FS 8110.12, “Test Procedure for Evaluating Non-Standard
Exits for Transport Category Airplanes,” dated May 21, 1964. (Amendment 25-0)
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(2) An “exit pair” consists of two exits of the same type, one in each side of the
fuselage. The exits need not be the same size, nor do they have to be directly opposite each
other. As long as the exits on both sides of the fuselage are uniformly distributed with respect to
the passenger seating arrangement, a pair need not be the two exits that are physically closest to
each other. Refer to figure 323-1. (Amendment 25-0)

FIGURE 323-1 AIRPLANE CONFIGURATION
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(3) Paragraph (a)(3). By this amendment, Type Il exits were not restricted to overwing
locations. Further, Type 1V exits were restricted to airplanes that have a passenger seating
capacity of nine or less, as reflected in the § 25.807(c)(1) table. (Amendment 25-32)

(4) Paragraph (a)(7)(iv) and (v). These two paragraphs define the requirements for
passageways to Type A exits and cross aisles in two aisle airplanes. These provide sufficient
access for two lines of evacuees to egress simultaneously: (Amendment 25-15)

(i) Inorder to achieve the dual lane flow of evacuees, § 25.807(a)(7)(iv) requires
an unobstructed 36-inch width passageway that leads to the exit from the outboard side of the
adjacent main aisle. It should not, however, encroach upon the crewmember assist spaces that
are required on both sides of the exit by 8 25.807(a)(7)(vii). This is particularly important to
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remember for those situations where the passageway is canted to meet the projected cross aisles,
which are discussed below. (Amendment 25-15)

(if) Additionally, where more than one main aisle is provided, § 25.807(a)(7)(v)
requires that there must be an unobstructed 20-inch wide cross aisle, leading directly to the exit
passageways. This cross aisle is considered to extend from the inboard side of one main aisle to
the inboard side of the other main aisle. The required cross aisle does not have to be straight nor
does it have to be normal to the main aisles. (Amendment 25-15)

(iii) For the case where the exit is located at the end of the passenger cabin and
there are only two approach paths to the exit (the main aisle from one direction and the cross
aisle), the 36-inch wide passageway should extend from the exit to the point where the evacuee
flows from the main aisle and cross aisle merge to ensure the dual lane flow can be maintained.
(Amendment 25-15)

(iv) In the other case, where the exit is not located at the end of the cabin and there
are three approach paths (the main aisle from two directions and the cross aisle) to the exit, the
20-inch width of the cross aisle should be within the 36-inch width of the passageway when the
cross aisle is projected normal to the main aisle. Some portion of the 20-inch wide cross aisle
should be within the width of the projected door opening. (Amendment 25-15)

(v) If the boundaries of any of the aforementioned passageways, aisles or cross
aisles are formed by passenger seats, ensure that the minimum requirements are met with the seat
in the most adverse condition that is not prohibited by design. (Amendment 25-15)

(vi) Door and cross aisle visibility is also of prime importance when evaluating the
safety level of an exit configuration. This is especially true when the cross aisle is displaced
forward or aft from the exit opening or when a pair of exits are not directly across the airplane
from each other. The configuration should provide a view across the airplane such that the exit
on the other side is readily identifiable. ldentification of the opposite exit may be via the exit
marking sign, the exit opening handle and related markings or when the field of vision provided
allows visual perception of sufficient detail to recognize that there is an exit across the airplane.
This identification should be evaluated when standing at the center of the opposite exit. In
certain cases, additional exit locator signs may be necessary to direct evacuees to the opposite
exit. (Amendment 25-15)

(5) Paragraph (a). Exits may be “derated” in accordance with the requirements of a
smaller type; that is, exits may not only be oversized, the interior may be reconfigured to
specifically derate an exit that has previously been qualified as a larger type. In order to preclude
the appearance of the exit being unusable, the following additional considerations have been
found acceptable: (Amendment 25-15)

(i) Type Ato Type I: Only seats may encroach into the projected exit opening, no
more than 12-inch cumulative. A 24-inch passageway should be provided, and seats may not
breakover into this passageway or into the assist space. The operating handle should be visible
from the aisle. (Amendment 25-15)
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(if) Type Ato Type Ill: A 24-inch passageway should be provided, and seats may
not breakover into this passageway. The operating handle should be visible from the aisle.
(Amendment 25-15)

(iii) Type Ito Type Ill: A 13-inch passageway is required when the passageway is
bordered by seats, or by a seat and a wall. A 20-inch passageway should be provided when the
passageway is bordered by walls and should be within the projected opening of the exit. The
required Type 111 opening should be unobstructed inboard for the width of one passenger seat
place. The operating handle should be visible from the aisle. (Amendment 25-15)

(6) Paragraph (c). Although these rules do not prescribe longitudinal distance between
exits, they do specify passenger seating configurations matched to exit pairs in which factors of
uniform exit distribution, accessibility and location to enhance effective egress must be
considered. The uniform exit distribution should consider the situation where the exits on one
side of the fuselage are unusable due to fire or other factors. Refer to AC 25.807-1, “Uniform
Distribution of Exits,” dated 8/13/90 for additional guidance on this subject. (Amendment 25-15)

(7) Paragraph (c)(6). Seats that have dual approval for occupancy by either
crew/observers and passengers will be included in the passenger seating configuration for
determining the required number of exits. Regarding removal of excess exits, regardless of
airplane certification basis, the following criteria applies: (Amendment 25-15)

(i) All interior and exterior exit signs, markings, and lighting pertaining to the
deactivated exits must be removed. There must be no recognizable evidence of the deactivated
exits, visible to occupants of the cabin. However, the exterior door outline and handle need not
be obscured. (Amendment 25-15)

(i) The modification which deactivates and obscures the exits must be approved
through issuance of an amendment to the Type Certificate (TC) or Supplemental Type
Certificate (STC) by the Manager, Aircraft Certification Office having jurisdiction over the
project, and the airplane cabin, as modified, must remain in compliance with the certification
basis of the model. (Amendment 25-15)

(iii) Also refer to AC 20-60, “Accessibility to Excess Emergency Exits,” dated
7/18/68. (Amendment 25-15)

(8) Paragraph (c). An airplane with a Type I sized exit located in the forward left-hand
side of the fuselage, a pair of Type Il exits in the middle, and a Type | sized exit located in the
aft right-hand side of the fuselage should be limited to a maximum passenger seating capacity of
70, because of concerns with oversized dead-end zones if either the left- or right-side exits are
unusable. (Amendment 25-0)

(9) Paragraph (c). An airplane with a pair of exits forward in the fuselage with the left

one Type | sized and the right one Type Il1 sized, and a pair of exits in the aft end of the fuselage
with the left one Type 111 sized and the right one Type | sized may be approved for passenger
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seating capacities up to 79. If an emergency evacuation demonstration is required, then either
the left-side or right-side exits should be selected so as not to unduly penalize this well-balanced
arrangement or to make a radical departure from all previous demonstrations. Refer to figure
323-1. (Amendment 25-0)

(10) Paragraphs (c) and (d). When establishing the maximum capacity to be listed on
the type data sheet, consideration should be given to all relevant parameters. For example, if the
exit-limited passenger capacity as defined in 8 25.807(c) has not been substantiated by
compliance with the evacuation demonstration requirements of § 25.803, the data sheet should
reflect the evacuation limit and not the exit limit. Other limiting factors include, but are not
limited to, structural capability, seating density (uniform distribution of exits), or ditching exits.
The maximum passenger capacity is also limited by the ditching requirements of § 25.807(d)
whether certification for ditching is requested or not. In any case, the data sheet should not list a
capacity for which the airplane is not capable. When the type data sheet limit is not the
8 25.807(c) exit limit, an additional note, which briefly describes the reason for the limit, is
appropriate. (Amendment 25-0)

(11) Paragraph (d). All transport category airplanes must have ditching exits whether or
not ditching certification was requested. Actually, this guidance has been in effect since April 9,
1957, as reflected in Amendment 4b-5, "Emergency Evacuation Provisions," to CAR 4b.
(Amendment 25-0).

(12) Paragraph (c) and (d). Flight attendants are considered part of the crew and are not
included in the passenger seating capacity mentioned in § 25.807(c) and (d). (Amendment 25-0)

(13) Paragraph (c) and (d). An airplane design is determined to be eligible for a certain
passenger seating complement which is commensurate with meeting all of the relevant portions
of § 25.807. That is, in addition to meeting table of § 25.807(c)(1), the eligibility complement is
also governed by the ditching requirements of 8 25.807(d), whether certification for ditching is
requested or not. (Amendment 25-0)

(14) Paragraph (d)(2). The wording “a passenger seating configuration, excluding pilot
seats, of 10 seats or more,” which was promulgated with the intent of being consistent with
Amendment 23-10 to part 23, does not directly address seats intended for use by observers or
flight attendants. Seats approved for use by observers or flight attendants are not included in the
passenger seating configuration. Seats that have dual approval for occupancy by either
crew/observers or passengers will be included in the passenger seating configuration.
(Amendment 25-32)

(15) Paragraph (d)(3). The wording “a passenger seating configuration, excluding pilot
seats, of 35 seats or less,” which was promulgated with the intent of being consistent with
Amendment 23-10 to part 23, does not directly address seats intended for use by observers or
flight attendants. Seats approved for use by observers or flight attendants are not included in
the passenger seating configuration. Seats that have dual approval for occupancy by either
crew/observers or passengers will be included in the passenger seating configuration.
(Amendment 25-32)
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324. AMENDMENT 25-39, Effective February 10, 1977.

a. Requlation.

(a) Type and location. For the purpose of this Part, the types and locations of exits
are as follows:

(1) Type l. This type must have a rectangular opening of not less than 24 inches
wide by 48 inches high, with corner radii not greater than on-third the width of the
exit. Type | exits must be floor level exits.

(2) Type Il. This type must have a rectangular opening of not less than 20 inches
wide by 44 inches high, with corner radii not greater than one-third the width of the
exit. Type Il exits must be floor level exits unless located over the wing, in which case
they may not have a step-up inside the airplane of more than 10 inches nor a
stepdown outside the airplane of more than 17 inches.

(3) Type IlI. This type must have a rectangular opening of not less than 20 inches

wide by 36 inches high, with corner radii not greater than one-third the width of the
exit, and with a step-up inside the airplane of not more than 20 inches. If the exit is
located over-the-wing the step-down outside the airplane may not exceed 27 inches.

(4) Type IV. This type must have a rectangular opening of not less than 19 inches
wide by 26 inches high, with corner radii not greater than one-third the width of the
exit, located over the wing, with a step-up inside the airplane of not more than 29
inches and a stepdown outside the airplane of not more than 36 inches.

(5) Ventral. This type is an exit from the passenger compartment through the
pressure shell and the bottom fuselage skin. The dimensions and physical
configuration of this type of exit must allow at leas the same rate of egress as a Type |
with the airplane in the normal ground attitude, with landing gear extended.

(6) Tail cone. This type is an aft exit form the passenger compartment through the
pressure shell and through an openable cone of the fuselage aft of the pressure shell.
The means of opening the tail cone must be simple and obvious, and must employ a
single operation.

(7) Type A. An emergency exit may be designated as a Type A exit if the following
criteria are met:

(i) There must be a rectangular opening not less than 42 inches wide by 72 inches
high, with corner radii not greater than one-sixth of the width of the exit.

(if) It must be a floor level exit.
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(iii) Unless there are two or more main (fore and aft) aisles, the exit must be located
so that there is passenger flow along the main aisle to that exit from both the forward
and aft direction.

(iv) There must be an unobstructed passageway at least 36 inches wide leading from
each exit to the nearest main aisle.

(v) If two or more main aisles are provided, there must be unobstructed cross aisles
at least 20 inches wide between main aisles. There must be a cross aisle leading
directly to each passageway between the exit and the nearest main aisle.

(vi) There must be at least one seat adjacent to each such exit that could be occupied
by a flight attendant.

(vii) Adequate assist space next to each Type A exit must be provided at each side of
the passageway, to allow the crewmember(s) to assist in the evacuation of passengers
without reducing the unobstructed width of the passageway below that required by
subdivision (iv) of this subparagraph.

(viii) At each non-over-wing exit there must be installed a slide capable of carrying
simultaneously two parallel lines of evacuees.

(ix) Each overwing exit having a stepdown must have an assist means unless the exit
without an assist means can be shown to have a rate of passenger degrees at least
equal to that of the same type of non-over-wing exit. If an assist means is required it
must be automatically deployed, and automatically erected, concurrent with the
opening of the exit and self-supporting within 10 seconds.

Stepdown distance as used in this section means the actual distance between the
bottom of the required opening and a usable foothold, extending out from the
fuselage, that is large enough to be effective without searching by sight or feel.

(b) Accessibility. Each required passenger emergency exit must be accessible to the
passengers and located where it will afford the most effective means if passenger
evacuation. Openings larger than those specified in this section, whether or not of
rectangular shape, may be used if-

(1) The specified rectangular opening can be inscribed within the opening; and

(2) The base of the inscribed rectangular opening meets the specified step-up and
step-down heights.

(c) Passenger emergency exits. The prescribed exits need not be diametrically
opposite each other nor identical in size and location on both sides. They must be
distributed as uniformly as practicable taking into account passenger distribution. If
only one floor level exit per side is prescribed, and the airplane does not have a tail
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cone or ventral emergency exit, the floor level exits must be in the rearward part of
the passenger compartment, unless another location affords a more effective means of
passenger evacuation. Where more than one floor level exit per side is prescribed, at
least one floor level exit per side must be located near each end of the cabin, except
that this provision does not apply to combination cargo/passenger configuration.
Exits must be provided as follows:

(1) Except as provided in subparagraphs (2) through (6) of this paragraph, the
number and type of passenger emergency exits must be in accordance with the
following table:

Emergency exits for each side of the
fuselage
Passenger seating Type Type Type Type

configuration I ] Il \%

(crewmember eats on
included)

1through 9----  eeeeeee e e 1
10 through 19--- - —eee-
20 through 39---  ------ 1
40 through 79--- 1
80 through 109-- 1
110 through 139- 2
140 through 179- 2

(2) An increase in the passenger seating configuration above the maximum permitted
under subparagraph (1) of this paragraph but not to exceed a total of 299 seats may
be allowed in accordance with the following table for each additional pair of
emergency exits in excess of the minimum number prescribed in subparagraph (1) of
this paragraph for 179 passenger seats;

[Additional emergency exits Increase in passenger seating
(each side of fuselage) configuration allowed

Type A -------ememmmmmeeeeeeee 110

Type | -~~~ 45

L e 40

Type HI -=-=-=-mnemememmmeeeee 35]

(3) For passenger seating configurations in excess of 299 seats, each emergency exit
in the side of the fuselage must be either a Type A or Type I. [A passenger seating
configuration of 110 seats is allowed for each pair of Type | exits.]

(4) If a passenger ventral or tail cone exit is installed and can be shown to allow a

rate of egress at least equivalent to that of a Type 111 exit with the airplane in the most
adverse exit opening condition because of the collapse of one or more legs of the
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landing gear, an increase in the passenger seating configuration beyond the limits
specified in subparagraph (1), (2), or (3) of this paragraph may be allowed as
follows:

(i) For aventral exit, 12 additional passenger seats.

(if) For atail cone exit incorporating a floor level opening of not less than 20 inches
wide by 60 inches high, with corner radii not greater than one-third the width of the
exit, in the pressure shell and incorporating an approved assist means in accordance
with § 25.809(f)(1), 25 additional passenger seats.

(iii) For a tail cone exit incorporating an opening in the pressure shell which is at
least equivalent to a Type I11 emergency exit with respect to dimensions, step-up and
step-down distance, and with the top of the opening not less than 56 inches from the
passenger compartment floor, 15 additional passenger seats.

(5) For airplanes on which the vertical location of the wing does not allow the
installation of overwing exits, an exit of at least the dimensions of a Type 1l exit must
be installed instead of each Type IV exit required by subparagraph (1) of this
paragraph.

(6) Each emergency exit in the passenger compartment in excess of the minimum
number of required emergency exits must meet the applicable requirements of
8§ 25.809 through 25.812, and must be readily accessible.

(d) Ditching emergency exits for passengers. Ditching emergency exits must be
provided in accordance with the following requirements, unless the emergency exits
required by paragraph (c) of this section already meet them:

(1) For airplanes that have a passenger seating configuration, excluding pilots seats,
of nine seats or less, one exit above the waterline in each side of the airplane, meeting
at least the dimensions of a Type 1V exit.

(2) For airplanes that have a passenger seating configuration, excluding pilots seats,
of 10 seats or more, one exit above the waterline in a side of the airplane, meeting at
least the dimensions of a Type I11 exit, for each unit (or part of a unit) of 35
passenger seats, but no less than two such exits side of the airplane. However, where
it has been shown through analysis, ditching demonstrations, or any other tests found
necessary by the Administrator, that the evacuation capability of the airplane during
ditching is improved by the use of larger exits, or by other means, the passenger
seat/exit ratio may be increased.

(3) If side exits cannot be above the waterline, the side exits must be replaced by an

equal number of readily accessible overhead hatches of not less than the dimensions
of a Type I11 exit except that, for airplanes with a passenger configuration excluding
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pilots seats, of 35 seats or less, the two required Type 11 side exits need be replaced
by only one overhead hatch.

b. Guidance.

(1) The equivalency to that required by the regulations of nonstandard exits or
arrangements may be determined by use of the Latin-Square test procedure. Refer to Appendix
4, which was derived from Notice FS 8110.12, “Test Procedure for Evaluating Non-Standard
Exits for Transport Category Airplanes,” dated May 21, 1964. (Amendment 25-0)

(2) An “exit pair” consists of two exits of the same type, one in each side of the
fuselage. The exits need not be the same size, nor do they have to be directly opposite each
other. As long as the exits on both sides of the fuselage are uniformly distributed with respect to
the passenger seating arrangement, a pair need not be the two exits that are physically closest to
each other. (Amendment 25-0)

(3) Paragraph (a)(3). Type Il exits were not restricted to overwing locations. Further,
Type IV exits were restricted to airplanes that have a passenger seating capacity of nine or less,
as reflected in the § 25.807(c)(l) table. Refer to figure 324-1. (Amendment 25-32)

FIGURE 324-1 AIRPLANE CONFIGURATION
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(4) Paragraph (a)(7)(iv) and (v). These two paragraphs define the requirements for
passageways to Type A exits and cross aisles in two aisle airplanes. These provide sufficient
access for two lines of evacuees to egress simultaneously: (Amendment 25-15)

(i) Inorder to achieve the dual lane flow of evacuees, § 25.807(a)(7)(iv) requires
an unobstructed 36-inch width passageway that leads to the exit from the outboard side of the
adjacent main aisle. It should not, however, encroach upon the crewmember assist spaces that
are required on both sides of the exit by 8 25.807(a)(7)(vii). This is particularly important to
remember for those situations where the passageway is canted to meet the projected cross aisles,
which are discussed below. (Amendment 25-15)

(if) Additionally, where more than one main aisle is provided, 8 25.807(a)(7)(v)
requires that there must be an unobstructed 20-inch wide cross aisle, leading directly to the exit
passageways. This cross aisle is considered to extend from the inboard side of one main aisle to
the inboard side of the other main aisle. The required cross aisle does not have to be straight nor
does it have to be normal to the main aisles. (Amendment 25-15)

(iii) For the case where the exit is located at the end of the passenger cabin and
there are only two approach paths to the exit (the main aisle from one direction and the cross
aisle), the 36-inch wide passageway should extend from the exit to the point where the evacuee
flows from the main aisle and cross aisle merge to ensure the dual lane flow can be maintained.
(Amendment 25-15)

(iv) In the other case, where the exit is not located at the end of the cabin and there
are three approach paths (the main aisle from two directions and the cross aisle) to the exit, the
20-inch width of the cross aisle should be within the 36-inch width of the passageway when the
cross aisle is projected normal to the main aisle. Some portion of the 20-inch wide cross aisle
should be within the width of the projected door opening. (Amendment 25-15)

(v) If the boundaries of any of the aforementioned passageways, aisles or cross
aisles are formed by passenger seats, ensure that the minimum requirements are met with the seat
in the most adverse condition that is not prohibited by design. (Amendment 25-15)

(vi) Door and cross aisle visibility is also of prime importance when evaluating the
safety level of an exit configuration. This is especially true when the cross aisle is displaced
forward or aft from the exit opening or when a pair of exits are not directly across the airplane
from each other. The configuration should provide a view across the airplane such that the exit
on the other side is readily identifiable. Identification of the opposite exit may be via the exit
marking sign, the exit opening handle and related markings or when the field of vision provided
allows visual perception of sufficient detail to recognize that there is an exit across the airplane.
This identification should be evaluated when standing at the center of the opposite exit. In
certain cases, additional exit locator signs may be necessary to direct evacuees to the opposite
exit. (Amendment 25-15)
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(5) Paragraph (a). Exits may be “derated” in accordance with the requirements of a
smaller type; that is, exits may not only be oversized, the interior may be reconfigured to
specifically derate an exit that has previously been qualified as a larger type. In order to preclude
the appearance of the exit being unusable, the following additional considerations have been
found acceptable: (Amendment 25-15)

(i) Type Ato Type 